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INTRODUCTION 


The Heathkit Model IG-5280 Portable RF Oscillator 
provides AM modulated or un-modulated RF (radio 
frequency) signals. Five overlapping bands provide a 
wide range of frequencies covering the AM, FM, TV, 
LW, and SW broadcast bands. RF frequency is indi- 
cated on a large, easy-to-read dial scale. A continu- 
ously variable attenuator provides output signal 
levels that are suitable for most applications. A built- 
in 1000 Hz oscillator provides modulation for the RF 
signal and serves as a convenient source of audio 
signal. 


To insure greater accuracy of the RF frequencies, the 
bandswitch and coil assembly has been assembled 
and adjusted at the factory. The completed RF Oscil- 
lator can be calibrated with a voltmeter and an 
AM-FM receiver. 


This RF Oscillator is housed in the 5280-series in- 
strument cabinet. This cabinet has a convenient stor- 
age compartment and is stackable. This will help you 
to lay out a neat ‘‘test center’ arrangement. Each kit in 
this series is designed to operate from batteries as well 
as from an optional AC power supply. 


The type 5280 series includes the Model IM-5284 
Multimeter, the Model IPA-5280-1 Power Supply, 
and several other kits. If you have purchased the Mul- 
timeter, you may want to build it first so that it is 


available to check the other kits as you assemble 
them. You may want to build the power supply next 
to avoid the need for batteries. 


Ge gHEATHEKIT® 


BATTERIES 
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If you intend to operate on battery power you should purchase 
two 9-volt transistor batteries, NEDA #1604, at this time for 


use in your kit. 


Representative manufacturers and their type numbers are: 


Eveready #216, PP3 
Burgess #2U6 


Mallory #TR-146X (long life) M1604 
RCA #VS323 
Hellesens #410 
Varta #438 

CEl #6F22 


des 


PARTS LIST 


Check each part against the following list. The key 
numbers in the Parts List correspond to the numbers 
on the Parts Pictorial (Illustration Booklet, Page 1). 
Parts may vary slightly from the illustrations; only the 
hardware is shown actual size. 


Some parts are packaged in containers with the part 
number marked on the outside. Except for the initial 
parts check, keep these parts in their containers so 
they can be easily identified when they are called for 
in the assembly steps. 


Save all packaging material until all parts have been 
located. 


Each circuit part in this kit has its own component 
number (R2, C4, etc.). Use these numbers to identify 
the same part in the various sections of the Manual. 


These numbers, which are especially useful if a part 
has to be replaced, appear: 


— In the Parts List, 


== Atvthe beginning of each step where a com- 
ponent is installed. 


— In some illustrations, 

— Inthe Schematic, 

— In the sections at the rear of the Manual. 
To order a replacement part, use the Parts Order Form 
furnished with this kit. If a Parts Order Form is not 
available, refer to ‘Replacement Parts’ inside the rear 


cover of this Manual. For prices, refer to the separate 
‘Heath Parts Price List.” 
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KEY HEATH 
No. Part No. 


QTY. DESCRIPTION 


RESISTORS 


1/2-Watt, 5% 


CIRCUIT 


Comp. No. 


NOTE: The following resistors have a tolerance of 5%. This is 
indicated by a fourth color band of gold. The resistors may be 


packed in more than one envelope. 


Al 6-331 1 330 © (orange-orange- 
brown) 

Al 6-621 1 620 2 (blue-red-brown) 

Al 6-332 3300 2 (orange-orange- 
red) 

Al 6-223 3 22k (red-red-orange) 

Al 6-333 1 33 kO (orange-orange- 
orange) 

Al 6-473 4 47 kQ (yellow-violet- 
orange) 

Al 6-683 2 68 kf (blue-gray-orange) 

Al 6-104 1 100 kQ. (brown-black-yellow) 

CAPACITORS 

Ceramic 

Bie e2Zics 3 10 pF 

Bi 21-147 Uo torelels 

B1 21-9 1 100 pF 

Bi =_ 21-82 i) RAS 


Other Capacitors 


B2 25-117 2 100 uF electrolytric 

B3 26-57 1 356/165 pF, 2-section 
tuning 

B4 =. 27-141 1.0027 uF (2700) Mylar* 

B4 27-136 1.015 wF Mylar 

B5 28-1 1 2.2 pF phenolic (red- 
red-white) 

BS) "31-56 1 1.5-20 pF trimmer 

B7 31-68 1 1.0-8.0 pF trimmer 


“DuPont Registered Trademark 


R7 


R3 
R2, R8 


R6, R11, 
R17 
R4 


R10, R12, 
R14, R15 
R1, R13 
R18 


C3, C9, C18 
C17 

C7 

C5, C6, C8, 
C10, C11, 
C15, C19 


C20, C21 
C13, C14 


C2 


C1 
C16 


C12 
C22 


Ge-gHEATHKIT® 

KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. | 
CONTROLS — SWITCHES 
C1 10-385 1 50 k0O circuit board R19 

control 
Cr 10-904 1 5000 © (5k) circuit R5 

board control 
C2 ~~ 10-1017 1 1000 © (1k) control R16 
C2 10-1100 1 5000 © (5k) control R9 
C3 + 60-70 2 _2-lug slide switch SW2, SW3 
TRANSISTORS 


NOTE: Transistors are marked for identification in one of the 
following four ways: 


D1 
D1 
D1 
D1 


D1 


1. Part number. 

2. Type number. 

3. Part number and type number. 

4. Partnumber with a type number other than the one 

listed. 

417-235 1 2N4121 Q2 

417-291 1 2N5458 Q7 

417-293 1 2N5770 Q6 

417-801 3  MPSA20 Q3, Q4, 
Q5 

417-134 1 MPS6520 Qi 


CONNECTORS — JACKS — PLUG 


E1 .260-1 2 Alligator clip 

E2 432-798 2 Battery connector 

E3 436-11 2 Red banana jack/with 
hardware 

E3 436-22 2 Black banana jack/with 
hardware 

E4 438-47 2 Banana plug 

E5) 170-10 1 Black banana plug sleeve 

E5 70-11 1 Red banana plug sleeve 

HARDWARE 


NOTE: Hardware packets are marked to show the size of the 
hardware they contain (HDW #4, or, HDW #6 & #8, etc.). You 
may have to open more than one packet — in this pack — to 
locate all the hardware of any one size (#6, for example). 


FI 
F2 
F3 
F4 


250-138 4 6-32 x 3/16” screw 
250-56 11 6-32 x 1/4” screw 
250-592 2 #6 x 3/8" self tapping screw 
250-162 5 6-32 x 1/2’ screw 
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KEY HEATH 
No. Part No. 


QTY. DESCRIPTION 


Hardware (cont’d.) 


F5: 252-3 
F6 252-195 
F7 §=254-1 
F8. 259-1 
F9 250-15 
F10 250-22 
Fly -252-7 
F12 253-10 
F13 254-5 


7 


5 
©) 
2 
1 
2 
1 
1 
1 


LARGE PARTS 


Gi 92-662 
92-659 
92-660 
92-661 
92-668 


G2 200-1290 
G3 203-1868-1 


WIRE 
341-1 
341-2 
344-50 


344-52 
344-59 


3 6" 
36” 
4 8” 


36” 
30” 


6-32 nut 

6-32 self-retaining nut 
#6 lockwasher 

#6 solder lug 

8-32 x 1/8” setscrew 

8-32 x 7/16” setscrew 
3/8” nut 

3/8” flat washer 

3/8” lockwasher 


Cabinet consisting of: 


Cabinet top 
Cabinet bottom 
Cabinet cover 
(assembled to top) 
Cover plate 


Chassis 
Front panel 


Black test lead 
(stranded) 
Red test lead 
(stranded) 
Black wire 
Red wire 
White wire 


(INCHES) 2 


CIRCUIT 


Comp. No. 
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KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 
MISCELLANEOUS 
H1 56-616 1 5.6 V zener ZD1 
85-2051-1 1 Circuit board 
H2 #£ 163-9 1 Rotary switch assembly with L1, L2, L3, 
five coils (one coil L4,L5 
is loose) 
H3 100-466 1 Dial pointer 
H4 462-207 1 Knob with pointer 
H5 462-140 1 Knob 
H6 490-1 1 Alignment tool 
H7 73-64 2 Foam strip 
490-5 1 Nut starter 
Solder 


PRINTED MATERIAL 


1 Assembly Manual (See Page 1 
for part number) 

Parts Order Form 

Blue and white label 


597-260 1 
H8 391-34 1 


NOTE: Be sure you refer to the numbers on the blue and white 
label in any communications you may have about this kit with 
Heath Company. You may want to write the model and series 
numbers in this sample for future reference. 
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ASSEMBLY NOTES 


TOOLS 


You will need these tools to assemble your kit. 


PLIERS DIAGONAL 


LONG-NOSE 
PLIERS 


STRIPPERS 


CUTTERS 


1/8" &1/4"-BLADE 
SCREWDRIVERS 


oS oe ee oe oe oe oe oe ee ee ee ee ee ee es ee ee ee es ee es es ee es es es =o ee ee oe oe _ ee oe oe ee HEATHKIT 


(MAY BE SUPPLIED BRAID* DRIVERS 
WITH KIT) 
*TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS. 
ASSEMBLY 
i Follow the instructions carefully and read the 
entire step before you perform the operation. 
2: The illustrations in the Manual are called 


NUT STARTER 


OTHER HELPFUL 
TOOLS 


BULB* 


or cn we 


sm, DESOLDERING 


Pictorials and Details. Pictorials show the over- 
all operation for a group of assembly steps; 
Details generally illustrate a single step. When 
you are directed to refer to a certain Pictorial 
“for the following steps,’”’ continue using that 
Pictorial until you are referred to another Picto- 
rial for another group of steps. 


SOLDERING 


IRON 


PENCIL 
SOLDERING IRON 
(25 TO 40 WATTS) 


Most kits use a separate ‘‘Illustration Booklet” 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 
Keep the ‘Illustration Booklet’’ with the As- 
sembly Manual. The illustrations in it are ar- 
ranged in Pictorial number sequence. 


Position all parts as shown in the Pictorials. 


Solder a part or a group of parts only when you 
are instructed to do so. 


Ge gHEATHKIT® 


6. When you are instructed to cut something to a 
particular length, use the scales (rulers) pro- 
vided at the bottom of the Manual pages. 


SAFETY WARNING: Avoid eye injury when you cut 


off excess lead lengths. Hold the leads so they cannot 
fly toward your eyes. 


SOLDERING 


Soldering is one of the most important operations you 
will perform while assembling your kit. A good sol- 
der connection will form an electrical connection be- 
tween two parts, such as a component lead and a 
circuit board foil. A bad solder connection could pre- 
vent an otherwise well-assembled kit from operating 


properly. 
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It is easy to make a good solder connection if you 
follow a few simple rules: 


al 


Use the right type of soldering iron. A 25 to 
40-watt pencil soldering iron with a 1/8” or 
3/16” chisel or pyramid tip works best. 


Keep the soldering iron tip clean. Wipe it often 
on a wet sponge or cloth; then apply solder to 
the tip to give the entire tip a wet look. This 
process is called tinning, and it will protect the 
tip and enable you to make good connections. 
When solder tends to “‘ball’”’ or does not stick to 
the tip, the tip needs to be cleaned and retin- 
ned. 
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PARTS 
a 
Resistors will be called out by their resistance value 1/4-WATT 
in 2 (ohms), kO (kilohms), or MO (megohms). Certain ‘ 
types of resistors will have the value printed on the bid 
body, while others will be identified by a color code. 1/2-WATT 
The colors of the bands and the value will be given in bill 
the steps, therefore the following color code is given - 
for information only. 


EXAMPLES: 


BROWN 1 
74 


== GREENS) 95 TOLERANCE 
RESISTOR COLOR CODE roe é 
~~ ORANGE 1,000 Gold 5% 


; Silver 10% 
SILVER +10% No Band 20% 


15 x 1,000 = 15,000 2 (15,000 OHMS), COLOR 1st DIGIT 2nd DIGIT MULTIPLY BY 


or “15 kQ)” 
BLACK 0 0 1 
BROWN ] 1 10 
RED 2 2 100 
ea RANGE ORANGE 3 3 T,000 
mem BLACK 0 YELLOW 4 4 ieee 
He GREEN 5 5 100,000 


GREEN 100,000 
GOLD +5% 


food Red oa 
foo] Ben Boa 


BLUE 
VIOLET 
GRAY 
WHITE 
GOLD 
SILVER 


1,000,000 
10,000,000 
100,000,000 
1,000,000,000 


Oo 
oS 


oOo 
— 


30 x 100,000 = 3,000,000 © (or 3 MQ) 
3 MQ = 3 MEGOHMS 


Capacitors will be called out by their capacitance EXAMPLES: 
value in wF (microfarads) or pF (picofarads) and type: 


ceramic, Mylar*, electrolytic, etc. Some capacitors 151K = 15 X 10 = 150 pF 
may have their value printed in the following man- 759 = 75 X 0.1 = 7.5 pF 
ner: 


NOTE: The letter “‘R” may be used at times to signify a 
First digit of decimal point; as in: 2R2 = 2.2 (pF or pF). 
capacitor’s value: 1 


1 
Second digit of \ 


capacitor’s value: 5 FOR THE 


NUMBER: 
Multiplier: Multiply the 


first & second digits by 
the proper value from the 
Multiplier Chart. 


To find the tolerance of 
the capacitor, look up 

this letter in the Tolerance 
columns. 


G 
F 
G 
H 
J 
K 


*DuPont Registered Trademark 
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STEP-BY-STEP ASSEMBLY 


CONTINUE} 
CIRCUIT BOARD ASSEMBLY ( ) Solder the resistor leads to the 


START @ 


In the following steps, you will be 
given detailed instructions on how to 
install and solder the first part on the 
circuit board. Read and perform each 
step carefully. Then use the same 
procedure whenever you instal] parts 
on a circuit board. 


( ) Position the circuit board as 
shown with the printed side 
(not the foil side) up. 


( ) R15: Hold a 47 kf (yellow- 
violet-orange) resistor by the 
body as shown and bend the 
leads straight down. 


PUSH DOWN 
HERE 


Zi 


( ) Push the leads through the holes 
at the indicated location on the 
circuit board. The end with 
color bands may be positioned 
either way. 


Press the resistor against the cir- 
cuit board. Then bend the leads 
outward slightly to hold the re- 
sistor.in place. 


safle 


_ 
—m 


PICTORIAL 1 


( 


circuit board as follows: 


1. Push the soldering iron 
tip against both the lead 
and the circuit board foil. 
Heat both for two or three 
seconds. 


SOLDERING 
IRON 


COMPONENT 
LEAD ee 


FOIL 
ae = 


CIRCUIT BOARD 


Then apply solder to the 
other side of the connec- 
tion. IMPORTANT: Let 
the heated lead and the 
circuit board foil melt the 
solder. 


SOLDERING 
IRON 


As the solder begins to 
melt, allow it to flow 
around the connection. - 
Then remove the solder 
and the iron and let the 
connection cool. 


SOLDERING 


) Cut off the excess lead lengths 
close to the connection. WARN- 
ING: Clip the leads so the ends 
will not fly toward your eyes. 


Check each connection. Com- 
pare it to the illustrations on 
Page 10. After you have checked 
the solder connections, proceed 
with the assembly on Page 11. 
Use the same soldering proce- 
dure for each connection. 
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A GOOD SOLDER CONNECTION 


[V2 SE. mk seca etek ei cree oe te aT 


WITH THE FOIL AND 
THE LEAD. 


When you heat the lead and the circuit board foil at the same 
j time, the solder will flow evenly onto the lead and the foil. 


SOLDER FLOWS OUTWARD 
AND GRADUALLY BLENDS 


4 
vs f 


? 
1/7 4 SOLDERING 
ee IRON 
POSITIONED 


CORRECTLY 


SN 


The solder will make a good electrical connection between | 


y_the lead and the foil. 


POOR SOLDER CONNECTIONS 


] 
| 
: 
| 
| 
| 
i 
I 
: 
I 
I 


SOLDER DOES NOT FLOW 


ONTO LEAD. A DARK ROSIN 3 

BEAD SURROUNDS AND IN- Fae 
SULATES THE LEAD FROM ROGIN 7S 

THE CONNECTION. / 7° SOLDERING 


HBG | RON 
FOIL pio POSITIONED 
gc INCORRECTLY 


When the lead is not heated sufficiently, the solder 
will not flow onto the lead as shown above. To cor- 
tect, reheat the connection and, if necessary, apply a 
small amount of additional solder to obtain a good 
connection. 


/) SOLDERING 
SOLDER APPEARS TO FLOW SC 7 ~—~ ARON 
INWARD AND SET ON TOP ype POSITIONED 
OF THE FOIL. pan INCORRECTLY 


FOIL 


When the foil is not heated sufficiently the solder will 
blob on the circuit board as shown above. To correct, 
reheat the connection and, if necessary, apply a small 
amount of additional solder to obtain a good connec- 
tion. 


Ca ee ee 


SOLDER BRIDGES 


A solder bridge between two adjacent foils is shown 
in photograph A. Photograph B shows how the con- 
nection should appear. A solder bridge may occur if 
you accidentally touch an adjacent previously sol- 
dered connection, if you use too much solder, or if 
you ‘“‘drag”’ the soldering iron across other foils as you 
remove it from the connection. A good rule to follow 
is; always take a good look at the foil area around each 
lead before you solder it. Then, when you solder the 
connection, make sure the solder remains in this area 
and does not bridge to another foil. This is especially 
important when the foils are small and close together. 
NOTE: It is alright for solder to bridge two connec- 
tions on the same foil. 


Use only enough solder to make a good connection, 
and lift the soldering iron straight up from the circuit 
board. If a solder bridge should develop, turn the 
circuit board foil-side-down and heat the solder be- 
tween connections. The excess solder will run onto 
the tip of the soldering iron, and this will remove the 
solder bridge. NOTE: The foil side of each circuit 
board has a coating on it called ‘“‘solder resist.’’ This is 
a protective insulation to help prevent solder bridges. 


SOLDER 
BRIDGE 
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START @ 


( 


) Position the circuit board as 
shown with its printed side up. 
Then complete the following 
steps. 


Cut a 3/4” small red wire and 
remove all of the insulation. In- 
stall this bare wire in the next 
step. 


3/4” bare wire. Solder the wire to 
the foils and cut off the excess 
lengths. 


R6: 22 kO (red-red-orange). 


R8: 3300 0 (orange-orange-red). 


Rees 3 Mme) 
brown). 


(orange-orange- 


R3: 620 © (blue-red-brown). 


Solder the leads to the foil and 
cut off the excess lead lengths. 


) R1: 68 k© (blue-gray-orange). 


) R17: 22 kO (red-red-orange). 


) R4: 33 kO 
orange). 


(orange-orange- 


( 


) R2:3300 Q (orange-orange-red). 


( 


NN dete he ica | the leads to the foil and 
cut off the excess lead lengths. 


) R18: 100 ko 


bo a 


(brown-black- 


(INCHES) 


2 


Wiis 
ZL 


RAISED 
DOT 


PICTORIAL 2 
3 4 


Q D 
0 ae 
SD SOS ee 
Gu > 
ee + O 
> 
le >, 
Wile — 


- Tp 


CONTINUE’ 


( ) C22: 1-8 pF trimmer. Insert the 
lugs into the circuit board and 
solder them to the foil. Position 
the raised dot as shown. 


RAISED 


( ) C12: 1.5-20 pF trimmer. IT IS 
VERY IMPORTANT to solder 
the correct trimmer lug to the 
correct foil. One trimmer lug 
will be called the ground lug. 
This is the lug that is connected 
to the metal plate directly under 

the screw on the trimmer. 


GROUND 
SCR 
a LUG 


PLATE DIRECTLY 
UNDER THE 


THIS PLATE 
1S NOT 

DIRECTLY 
UNDER 

THE SCREW 


TRIMMER GROUND 


LUG 


( ) Solder the trimmer lugs to the 
foil. 
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CONTINUE 


START @ 


NOTE: When you install electrolytic 
capacitors, ALWAYS position the 
plus (+) mark on the capacitor to- 
ward the plus (+) mark on the circuit 
board. If the capacitor has only a 
minus (—) mark on it, position this 
away from the plus mark on the cir- 


NOTE: A coating on ceramic and 
Mylar capacitor leads can extend 
through the circuit board and make 
soldering difficult. Therefore, al- 
ways space ceramic and Mylar 
capacitors 1/16” off the circuit board. 


cuit board. 


COATING 


COATING 


oO PLUS (+) MARK 


oe 
SS) CDP YD Ln a 
( ) C20: 100 pF electrolytic. 
C9: 10 pF ceramic. 
rite ——a ee) iy 
LD. BZ ) C21: 100 LY SBD 100 A eee electrolytic. 
ae 
Ea ea s10.priceransen a }'G3s10 Sa Pre ey ia ceramic. 


( ) 17:47 pF ceramic. | 47 Ce pF eerami, ceramic. 


(7 Sele tndtresas eo meter aea the leads to the foil and 
cut off the excess lead lengths. 


( ) C8: .02 uF ceramic. 


( ) C10: .02 uF ceramic. 


( ) C7: 100 pF ceramic. 


( ) C5: .02 uF ceramic. 


( ) C1: .015 wF Mylar. 


( ) ZD1: 5.6 V zener (#56-616). Be 
sure to position the banded end 
as shown. 


CNN adh 
\ 


) C15: .02 wF ceramic. 


) C18: 10 pF ceramic. 


) C2: .0022 pF Mylar. 


) Solder the leads to the foil and 
cut off the excess lead lengths. 


PICTORIAL 3 
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START @ 


NOTE: Install the following transis- 
tors as shown. First line up the flat on 
each transistor with the outline of the 
flat on the circuit board. Then insert 
the E, B, and C leads into their correct 
holes. Solder the leads to the foil and 
cut off the excess lead lengths. 


( ) Q5: MPSA20 transistor (#417- 
801). 


( ) Q4: MPSA20 transistor (#417- 
801). 


( ) Q3: MPSA20 transistor (#417- 
801). 


( ) Q1: MPS6520 transistor 
(#417-134). 


NOTE: The following transistor may 
be supplied in one of two styles. 
Identify the E, B, and C leads of the 
transistor. Then insert the E, B, and C 
leads into the corresponding E, B, 
and C holes in the circuit board. Posi- 
tion the transistor 1/4” above the cir- 
cuit board. Solder the leads to the foil 
and cut off the excess lead lengths. 


WIDE FLAT 
SPACE SIDE 


) Q6: 2N5770 transistor (#417- 
293). 


( 


( ) Q2: 2N4121 transistor (#417- 
235). 


PICTORIAL 4 


CONTINUEY 


( ) R5: 5 kQ (5000) control (#10- 
904). Seat the control firmly 
against the circuit board and 
solder the lugs to the foil. 


( ) R19: 50 kO control (#10-385). 


Solder the lugs to the foil. 


Q7: 2N5458 transistor (#417- 
291). Line up the flat of the 
transistor with the outline of the 
flat on the circuit board. Then 
insert the D, S, and G leads into 
their correct holes. Solder the 
leads to the foil and cut off the 
excess lead lengths. 


(eae 
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qlp#6 LOCKWASHER 


NARROW 
FLANGE 


6-32 NUT 


PICTORIAL 5 


CHASSIS ASSEMBLY 


Refer to Pictorial 5 for the following steps. 


NOTE: When hardware is called for in a step, only the 
screw size will be given. For instance, if ‘6-32 x 1/4” 
hardware’”’ is called for, it means that a 6-32 x 1/4” 
screw, one or more #6 lockwashers, and a 6-32 nut 
should be used for each mounting hole. The Detail 
referred to in the step will show the proper number 
and placement of lockwashers. 


Use the plastic nut starter supplied with this kit to 
hold and start 6-32 nuts on screws. 


( ) Locate the chassis and position it as shown. The 
side of the chassis with the wider flange is the 
front. The narrow flange is across the rear of the 
chassis. 


( ) Mount a #6 solder lug at BA with 6-32 x 1/4” 
hardware. Position the lug as shown. 


( ) Mountthe circuit board tothe top of the chassis. 
Use 6-32 x 1/4” hardware. 


Refer to Pictorial 6 for the following steps. 


( ) Locate the 2-section tuning capacitor (#26-57) 

and turn the shaft counterclockwise to fully 

. close the plates. Keep the plates in this position 

to minimize the chance of damage to the 
capacitor plates. 


( ) €13/C14: Mount the 2-section tuning capacitor 
to the circuit board with three 6-32 x 3/16” 
screws and three #6 lockwashers. 


( ) Cut two 1-1/4” red wires. Remove all of the 
insulation from both wires. 


NOTE: In the following steps, (NS) means not to sol- 
der the connection because other wires will be added 
later. (S- ) with anumber such as (S-3) means to solder 
the connection. The number following the “S” tells 
how many wires are in the connection. 


( ) Connect a 1-1/4” bare wire between tuning 
capacitor C13/C14 lug 1 (S-1) and hole N on the 
circuit board (S-1). 


HEATHKIT® 


1e) Vs 


1/8 3/8 


Oo 5 


CIRCUIT 
BOARD 


ee) 
| 
& 


él> #6 LOCKWASHER 


| 
@ 
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2-SECTION 
TUNING CAPACITOR 
€13/C14 


HIGH BAND 
COIL 


@o-32 x 3/6" ln 


6-32 x 3/16" 
SCREW 


PICTORIAL 6 


Connect the other 1-1/4” bare wire between tun- 
ing capacitor C13/C14 lug 2 (NS) and hole Z on 
the circuit board (S-1). 


C16: Connect the 2.2 pF (red-red-white) 
phenolic capacitor between tuning capacitor 
C13/C14 lug 2 (S-2) and hole S on the circuit 
board (S-1). 


Be sure to cut off the excess lead lengths. 


Mount a #6 solder lug to the back of tuning 


capacitor C13/C14 as shown, with a 6-32 x 3/16” 
screw. Position the solder lug as shown. 


VA 3/, 4 (INCHES) 2 3 


5/6, 7/8 


1 (CM) 2 3 4 5 6 7 8 


( 


) 


Locate the preformed high band coil packed 
with the rotary switch. Do not bend or distort 
this coil. It has been preformed at the factory for 
the correct value. You can bend the tap lead as 
necessary. 


L5: Connect the high band coil to tuning 
capacitor C13/C14 between the solder lug on 
the back of the tuning capacitor (S-1) and lug 4 
(S-1). Connect the tap lead coming from the coil 
to hole T on the circuit board (S-1). Make sure 
the tap lead does not touch the tuning capacitor. 


17 
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50002(5K) 
CONTROL 
(#10-1100) 
Or siaxaiar 
SCREW 
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1000(1K) 
CONTROL 
(10-1017) 


PICTORIAL 7 


Refer to Pictorial 7 for the following steps. 


( 
( 


ie) 


(e) 


) 
) 


Position the chassis bottom side up as shown. 


SW2: Mount a 2-lug slide switch at SW2 on the 
chassis. Use 6-32 x 1/4” screws. Be sure to posi- 
tion the switch lugs as shown. 


SW3: In the same manner, mount a 2-lug slide 
switch at SW3. 


R9: Refer to Detail 7-A and install a 5000 21 (5k) 
control at R9. Insert the control tabs through the 
chassis. Then bend the tabs over. Be sure to 
position the control lugs as shown. 


R16: In the same manner, install a 1000 © (1k) 
control at R16. Be sure to position the control 
lugs as shown. 


(INCHES) 2 3 


ven Yate 


1 (CM) 2 3 4 5 6 7 8 


9 


NOTE: When you are instructed to prepare wire as in 
the next step, cut the wire to the indicated length and 
remove 1/4” of insulation from each end. The wires 
are listed in the order in which they will be used. 


(=A) 


Prepare the following wires: 


4” white 
2-1/4" black 

9" black 

1-3/4” red 

git red 

BH red 

¥ ia red 

Br black 
5-1/4" white 
4-1/2” white 


NOTE: When you connect a wire to the foil side of the 
circuit board as in the next step, position the insula- 
tion on the wire up off the foil so the solder can flow in 
around the bare wire and form a good connection. See 
inset drawing. 


4 5 6 b 


% 
1/8 , 3/8 | 5/8 , 7/8 | | | | 


5 


10 1 12 13 14 15 16 17 


GegHEatrHKIrTe 


Detail 7A 


Connect a 4” white wire between control R16 
lug 3 (S-1) and hole U on the circuit board (S-1). 


Connect a 2-1/4” black wire between control 
R16 lug 1 (NS) and hole L on the circuit board 
(S-1). 


Connect one end of a 2” black wire to control 
R16 lug 1 (S-2). The other end of this wire will 
be connected later. 


Connect a 1-3/4” red wire between switch SW2 
lug 2 (S-1) and hole P on the circuit board (S-1). 


Connect one end of a 7” red wire to switch SW2 
lug 1 (S-1). Route the other end of this wire 
through hole BC. 


Connect a 2” red wire between switch SW3 lug 2 
(S-1) and hole A on the circuit board (S-1). 


Connect one end of a 7” red wire to switch SW3 
lug 1 (S-1). Route the other end of this wire 
through hole BC. 


Remove an additional 1/2” (3/4” total) of insula- 
tion from one end of the 3” black wire. Then 
insert this bare end through control R9 lug 1 
and connect it to hole V on the circuit board. 
Solder hole V and lug 1. The other end of this 
wire will be connected later. 


BLK RED ial 


Page 17 


Connect a 5-1/4” white wire between control R9 
lug 2 (NS) and hole C on the circuit board (S-1). 


Connect a 4-1/2” white wire between control R9 
lug 3 (S-1) and hole B on the circuit board (S-1). 


BANANA 


ws 


Detail 8A 


Refer to Pictorial 8 for the following steps. 


( 


Refer to Detail 8A and mount the front panel to 
the chassis with two red banana jacks and two 
black banana jacks. Use the hardware supplied 
on the banana jacks. Be sure to install the red 
and black jacks as shown. 


Connect the black wire coming from control R9 
lug 1 to the black banana jack (S-1). 


C6: Connect a .02 uF ceramic capacitor between 
control R9 lug 2 (S-2) and the red banana jack 
(S-1). Keep the leads short. 


Connect the black wire coming from control 
R16 lug 1 to the black banana jack (S-1). 


C11: Connect a .02 uF ceramic capacitor be- 
tween control R16 lug 2 (S-1) and the red 
banana jack (S-1). Keep the leads short. 


Set the chassis aside temporarily. 


(An RED BLK 


PICTORIAL 8 
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WAFER C WAFER B WAFER A 


PICTORIAL 9 
Refer to Pictorial 9 for the following steps. ( ) R11: 22 kO resistor between lugs 1 (S-2) and 2 
(NS). 


( ) Locate the rotary switch (SW1) and position it 
as shown. Be very careful not to damage any of ( ) R12: 47 kO resistor between lugs 2 (NS) and 3 
the coils on the switch. (NS). 


NOTE: There is a bare wire extending from lug 6 on ( ) R13: 68 kO resistor between lugs 3 (S-2) and 4 
the front wafer of the switch. Do not cut this wire off. It (NS). 
will be connected later. 

( ) R14: 47 kO resistor between lugs 4 (S-2) and 6 


( ) Locate the following resistors and cut both (NS). NOTE: Do not connect the one resistor 
leads of each resistor to 1/2”. lead to lug 5 by mistake. 
47 k* (yellow-violet-orange) ; ( ) Prepare the following wires: 
22 kQ (red-red-orange) 
47 k© (yellow-violet-orange) 1-3/4” red 
68 kO (blue-gray-orange) ae red 
47 k© (yellow-violet-orange) vis white 
1-3/4" white 
Connect the prepared resistors to wafer C of the rotary 2-1/4" white 
switch as follows: wad white 
2-3/4" black 
( ) R10: 47 kO resistor (refer to the color code A white 
above) between lugs 12 (NS) and 1 (NS). 1-3/4" white 
O Daou, Venue (INCHES) 2 3 4 5 6 5 


2 
1/8 , 3/8 | 5/8, 7/8 | | | | | | | 


Oo 5 1 (CM) 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
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Connect the following wires to wafer C of the rotary 
switch. In most cases, only one end of each wire will 
be connected at this time. 


( ) 1-3/4” red wire between lugs 2 (S-3) and 5 (S-1). 


( ) One end of a 2” red wire to lug 6 (S-2). 

( ) One end of a 2” white wire to lug 7 (S-1). 

( ) One end of a 1-3/4” white wire to lug 8 (S-1). 
( ) Onend of a 2-1/4” white wire to lug 9 (S-1). 
( ) One end of a 2” white wire to lug 10 (S-1). 

( ) One end of a 2-3/4” black wire to lug 12 (S-2). 


( ) Connect one end of a 2” white wire to wafer B 
lug 9 (S-1). 


( ) Connect one end of a 1-3/4” white wire to wafer 
A lug 9 (S-1). 


Refer to Pictorial 10 (Illustration Booklet, Page 2) for 
the following steps. 


( ) Position the chassis right side up as shown. 


( ) SW1: Refer to Detail 10A and install the rotary 
switch into the front panel at BB. Use a 3/8” 
lockwasher, a 3/8” flat washer, and a 3/8” nut. 
Do not tighten the hardware. 


( ) Rotate the rotary switch so the bare wire coming 
from lug 6 on the front wafer can be inserted 
through solder lug BA. Then position the 
switch so lugs 1 and 12 are up. Tighten the 
switch hardware. 


( ) Pull the bare wire through solder lug BA and 
solder it to the lug. Cut off any excess length. 


Connect the wires coming from the rotary switch 
wafer C to the circuit board as follows: 


( ) Red wire coming from lug 6 to hole F 
(S-1). 


( ) White wire coming from lug 7 to hole H 
(S-1). 


( ) White wire coming from lug 8 to hole R 
(S-1). 
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( ) White wire coming from lug 9 to hole J 
(S-1). 


( ) White wire coming from lug 10 to hole D 
(S-1). 


( ) Black wire coming from lug 12 to hole E 
(S-1). 


( ) Connect the white wire coming from wafer B 
lug 9 to hole G (S-1). 


( ) Connect the white wire coming from wafer A 
lug 9 to hole K (S-1). 


Refer to Detail 10B (Illustration Booklet, Page 3) and 
connect one of the battery connectors to the circuit 
board as follows: 


( ) Red wire to hole AB (S-1). 
( ) Black wire to hole AC (S-1). 


Connect the other battery connector to the circuit 
board as follows: 


( ) Red wire to hole AE (S-1). 


( ) Black wire to hole AF (S-1). 


( ) Carefully peel the paper backing from the blue 
and white label and press the label into place on 
the inside of the front panel. Make sure you 
refer to the numbers on the label in any com- 
munications you have with the Heath Company 
about this kit. 


( ) Refer to Pictorial 11 (in the Illustration Booklet) 
and prepare two test leads. Use the black and 
red test leads (stranded wire). 


NOTE: If you purchased the AC Power Supply, disre- 
gard the next two steps and proceed to ‘“‘Power Sup- 
ply Switch and Connector Wiring”’ on Page 20. If you 
are going to use battery power ONLY, perform the 
next two steps and then proceed to “Knob and Dial 
Pointer Installation” on Page 22. You will need the 
leftover black and red wires to modify your unit if you 
purchase the AC Power Supply later. 


Refer to Detail 10C for the next two steps. 


( ) Connect the wire coming from SW2 lug 1 to 
circuit board hole AA (S-1). 


Connect the wire coming from SW3 lug 1 to 
circuit board hole AD (S-1). 
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POWER SUPPLY SWITCH AND 
CONNECTOR WIRING 


NOTE: When you complete the following steps, your 
unit will work with batteries as well as with the AC 
power supply. 


Remove the following parts from the AC power sup- 

ply kit. Use these parts in the following steps. 
Quantity Description 

Female connector shell 

Male connector pin 

6-lug slide switch 

2.9 mH choke (#45-81) 

Mounting plate 

6-32 X 1/4” screws 


NPRPPN PB 


( ) Prepare the following wires: 


4" black 
4” red 
4” red 
1-3/4” red 


Refer to Pictorial 12 for the following steps. 


( ) Position the chassis as shown. 


NOTE: The other end of the next three wires will be 
connected later. 


( ) Connect one end of a 4” black wire to circuit 
board hole X (S-1). 


( ) Connect one end of a 4” red wire to circuit board 
hole AA (S-1). 


( ) Connect one end of a 4” red wire to circuit board 
hole AD (S-1). 


( ) Locate the 6-lug slide switch and the 2.9 mH 
choke. 


( ) Cut both leads of the 2.9 mH choke to 3/4". 


NOTE: In the next step, it does not matter which way 
the switch is positioned. 


Cray eo: Connect the 2.9 mH choke between lugs 3 
(NS) and 6 (S-1) of the switch. 


( ) Refer to Detail 12A, Part A and crimp and solder 
a male connector pin onto one end of a 1-3/4” 
red wire. 


Ge JHEATHKITS 


CRIMP AND 
SOLDER A 


CRIMP 


CONNECTOR 
SHELL WITH 
EARS 


Detail 12A 


( ) Connect the other end of this same wire to 
switch SW4 lug 3 (S-2). 


( ) Inthe same manner, crimp and solder a male 
connector pin onto the free end of the black wire 
coming from hole X on the circuit board. 


NOTE: In the next two steps, the connector pins will 
“click” as they lock into place. 


( ) Refer to Detail 12A, Part B and insert the con- 
nector pin on the red wire into the female con- 
nector shell, hole 1. NOTE: The hole numbers 

~ are stamped in the back part of the connector. 


( ) Inthe same manner, insert the connector pin on 
the black wire into hole 2 of the female connec- 
tor shell. 


( ) Gently pull on both of the wires that you just 
installed. If the pins pull out of the connector 
shell, push them back in until they ‘“‘lock’’ in 
place. 


( ) Connect the red wire coming from hole AA on 
the circuit board to SW4 lug 4 (S-1). 


( ) Connect the red wire coming from hole AD on 
the circuit board to SW4 lug 1 (S-1). 


( ) Connect the red wire coming from SW2 to SW4 
lug 5 (S-1). Make sure you do not connect the 
wire coming from switch SW3 by mistake. 


( ) Connect the red wire coming from SW3 to SW4 
lug 2 (S-1). 
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6-32 x 1/4" 


CONNECTOR 
SHELL WITH 


PICTORIAL 13 


Refer to Pictorial 13 for the following steps. ( ) Make sure the tuning capacitor shaft is fully 
counterclockwise, and position the dial pointer 
black line a little below the left end of the dial 


( ) P1: Bend the ears of the connector shell back scalesThahtly eniamth esctecteust 


against the side of the body as shown. Position 
the pointed end as shown. Push the connector 
shell into the mounting plate hole at P1. The 
ears of the connector shell will lock into place at 
the edges of the hole. 


g 352.2 Keise 
SETSCREW 


( ) SW4: Install the switch on the mounting plate 
with two 6-32 x 1/4” screws. Be sure to position 
the switch lugs as shown. 


KNOB AND DIAL POINTER INSTALLATION 
Refer to Pictorial 14 for the following steps. 
( ) Refer to Detail 14A and locate the dial pointer 


and an 8-32 x 1/8” setscrew. Start the setscrew 
into the dial pointer collar. 


DIAL POINTER 


( ) Slide the dial pointer onto the tuning capacitor &, Detail 14A 
shaft. Loosen the tuning capacitor hardware 8-32 x 7/16" 
which holds it to the chassis and adjust the SETSCREW 


capacitor and/or sheet metal to center the dial 
pointer in the hole. Retighten the hardware. 


( ) Turn the capacitor fully clockwise and see if the 
NOTE: In the following steps, the dial pointer must be pointer line is the same distance past the dial 
positioned so that it will move an equal distance past scale as you set it at the other end. Adjust it as 
the dial scale at both ends. necessary and tighten the setscrew. 
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HEATHEIT RF OSCILLATOR MODEL 1G-5280 


fr 
‘Copa Ah ae rs 


RANGE 


KNOB WITH] 
POINTER de 


ae rc = E 
TUNING CAPACITOR 
(aie 2 aaa 1000 ~, cia ETE teaeee RF ae Ls a 
OUTPUT AMPLITUDE OFF ON OFF ON AMPLITUDE OUTPUT 


ClO Per we ew 8h) © 


°&4 MODULATION 


RANGE SWITCH 


PICTORIAL 14 


( ) Start 8-32 x 7/16” setscrews into both knobs. ( ) Check the transistors to make sure they are cor- 
Note that one knob hasa black pointer; the other rectly installed. 
knob does not. 


( ) Check the electrolytic capacitors to make sure 


( ) Slide the knob (without the black pointer) onto the plus (+) marked leads are correctly instal- 
the tuning capacitor shaft. Tighten the led. 
setscrew. 


: Proceed to ‘“‘Adjustments and Calibration.” 

( ) Refer to Detail 14B and use a pair of pliers to 
turn the Range switch shaft fully coun- 
terclockwise. 


NOTE: In the next step be sure the pointer aligns 
properly. If necessary loosen the switch hardware and 
turn the switch slightly. 


( ) Slide the remaining knob (with the black 
pointer) onto the Range switch shaft with the 
pointer at “.31 - 1.1A.” Tighten the setscrew. 


This completes the wiring of your RF Oscillator. Care- NC areas 01 NTER 


fully perform the following checks. 
CHECKOUT 


( ) Check the foil side of the circuit board for poor 
solder connections or solder bridges. 

8-32 x 7/16" 

( ) Cutoffany excess lead lengths on the foil side of SETSCREW 

the circuit board and on the rotary switch, that 


could touch another foil or connection. 


Detail 14B 
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ADJUSTMENTS AND CALIBRATION 


In the following steps, if you do not get the indicated 
results, turn the Oscillator off and refer to the “In Case 
of Difficulty’ section. 


Refer to Pictorial 15 (Illustration Booklet, Page 4) and 
study the operation of each switch and control of the 
RF Oscillator. Note the location of the ““AMPL ADJ” 
control (R5), “BIAS ADJ” control (R19), and trimmer 
capacitors C12 and C22 on the circuit board. 


POWER SUPPLY CONNECTION 


Perform this step only if you are going to use batteries. 


( ) Connect the two 9-volt batteries, which you 
purchased earlier, to the battery connectors. If 
you wired the power supply switch, place this 
switch in the Batt position. 


NOTE: If you are using battery power ONLY, disre- 
gard the following steps and proceed to ‘“‘Amplitude 
Adjustment.” 


( ) Connect one of the five connector shells coming 
from the Power Supply to P1 on the mounting 
plate. Make sure the wire colors at both connec- 
tors are the same and are not reversed. See the 
inset drawing #1. 


( ) Place the LINE/BATT switch to the LINE posi- 
tion. 


( ) Plug the Power Supply line cord into the ap- 
propriate AC receptacle. 


OSCILLATOR AMPLITUDE ADJUSTMENT 


( ) Place the AF OFF/ON switch in the ON posi- 
tion. 


( ) Connect aDC voltmeter to the base of Q3 and set 
the BIAS ADj control to read 4.3 volts on the 
meter. 


( ) Disconnect the DC voltmeter. 


( ) Place the AF OFF/ON switch in the OFF posi- 
tion. 


NOTE: You will need a voltmeter capable of measur- 
ing AC for the following steps. 


( ) Set the meter to the lowest range capable of 
measuring 2 volts AC. 


( ) Place the AF OFF/ON switch in the ON posi- 
tion. 


( ) Turn the AF AMPLITUDE control to the 
maximum clockwise position. 


( ) Connect an AC voltmeter to the emitter of Q3 
and set the AMP/ADJ control to measure 2 volts 
rms on the meter. 


( ) Disconnect the AC voltmeter. 


PRESET ADJUSTMENTS 


The coil slug adjustment which determines the lower 
end frequency of each band, has been adjusted to 
precision standards at the factory. 


The trimmer capacitors adjust the high end fre- 
quency. When you preset these in the next two steps, 
the RF Oscillator will be reasonably close to the final 
calibration. 


( ) Refer to Pictorial 15 and preset trimmer 
capacitor C12 as follows: Turn the screw down 
until it is snug; then turn it counterclockwise 
1-1/2 turns. 


( ) Adjust trimmer C22 to the position shown in 
Pictorial 15. 


NOTE: Two calibration methods are provided for 
greater accuracy. A frequency counter provides the 
most accurate and quickest method of calibration. If 
you have a frequency counter, disregard the ‘‘Radio 
Calibration” steps below and follow the steps under 
“Frequency Counter Calibration’’ on Page 26. If you 
do not have a frequency counter, you may use aradio. 
Follow the steps under ‘‘Radio Calibration.” 


RADIO CALIBRATION 
Bands A through D 


( ) Turn the RF Oscillator and AM-FM radio on. 
Allow the Oscillator and radio to warm up for 
15 minutes so all components will reach normal 
operating temperature. 


~ 


( ) Connect the test leads tothe RF OUTPUT jacks. 
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The following procedure will be used to calibrate the 
RF Oscillator. 


First, you will tune ina signal of known frequency on 
the AM radio. Next, you will set the FREQUENCY dial 
of the Oscillator to the exact frequency of the station 
the radio is tuned to. Then you will tune the RF 
Oscillator to the same frequency as the radio station 
by adjusting it until you hear a ‘‘zero beat” in the 
radio. 


“Zero beat” is the signal that is created by the beating 
together of the Oscillator signal and the station signal 
in the radio. Assume that the two signals are 5 to 10 
kHz apart. The beat signal will start out as a high 
pitched tone which gradually changes as the fre- 
quency difference becomes lower until the tone be- 
comes very low pitched. Once you pass the zero beat 
point, the tone will gradually increase in pitch until 
you can no longer hear it. 


At these frequencies, it is often hard to get an exact 
zero beat (no sound at all) between the signals. Often, 
a low pitched tone or a slow popping sound will be as 
close as you can come to a zero beat. The output level 
of the Oscillator should be just high enough to give a 
clear beat sound; do not set the output level higher 
than necessary. 


( ) Tune the AM radio to a station of known fre- 
quency between 800 and 1000 kHz. The fre- 
quency of this station should fall directly on 
one of the calibration points on the frequency 
dial, such as 800, 850, 900, or 1000 kHz. 


( ) Turn the FREQUENCY dial on the Oscillator to 
the exact frequency of the station the radio is 
tuned to. 


( ) Turn the RANGE switch to band A. 


( ) Turn the AF OFF/ON (Modulation) switch to 
OFF. 


( ) Turn the RF AMPLITUDE control fully 
clockwise. 


( ) Place the red test lead near the loop or antenna 
lead of the AM radio, but do not connect it 
directly to the radio. 


( ) Adjust trimmer capacitor C12 for a zero beat in 
the radio. Usethe RF AMPLITUDE control to set 
the output level of the Oscillator just high 
enough to give a clear zero beat in the radio. 


This completes the calibration of bands A through D. 
Turn the AM radio off. 


Page 25 


NOTE: You can slightly improve the accuracy if you 
adjust the slug in each coil by zero beating the Oscil- 
lator signal with an accurate frequency standard. For 
an accurate frequency standard, tune a communica- 
tions receiver toa WWV frequency such as 2.5 MHz, 5 
MHz, 10 MHz, etc., (National Bureau of Standards). 
You can also obtain standard frequencies from a pre- 
cision laboratory generator (with an accuracy of at 
least 1%), used in conjunction with an oscilloscope to 
indicate the zero beat. If you adjust the coil slugs, 
adjust each band near the low end of the dial. A coil 
alignment tool for adjusting the coil slugs is supplied 
with the kit. 


Band E 


To calibrate band E to obtain additional accuracy, you 
must use an FM radio. 


( ) Turn on the FM radio and tune it to a station 
between 88 MHz and 100 MHz. 


( ) Set the RANGE switch to band E, and turn the 
FREQUENCY dial pointer to the frequency of 
the FM station. 


( ) Turn the AF OFF/ON (Modulation) switch to 
ON, and advance the AMPLITUDE control 
about 20° clockwise from the maximum coun- 
terclockwise position. 


( ) Connect the test leads to the RF OUTPUT jacks 
then connect the free ends to the antenna termi- 
nals of the FM radio. 


( ) Turn the Oscillator FREQUENCY dial pointer 
back and forth and listen for the 1000 Hz tone 
modulation in the FM radio. This 1000 Hz tone 
will be weakest at the correct frequency, and it 
will be louder on both sides of this frequency. 
Adjust,the modulation AMPLITUDE control as 


required. 


( ) Turn the Oscillator FREQUENCY dial to the 
place where the 1000 Hz tone is weakest. If the 
dial indicator points to a frequency other than 
the station frequency, adjust trimmer capacitor 
C22 and retune the dial painter to the weakest 
1000 Hz tone. Repeat this procedure until the 
correct frequency is indicated on the Oscillator 
dial. 


( ) Turn the oscillator and the radio off. 


This completes the “Adjustment and Calibration.” 
Proceed to ‘‘Final Assembly.” 


Page 26 
Ge gHEATHKIT® 


FREQUENCY COUNTER CALIBRATION 


( ) Move the MODULATION switch to the OFF 
position. 


( ) Turn the AMPLITUDE (RF) control fully 
clockwise. 


( ) Turn on the RF Oscillator and frequency 
counter and allow them to warm up for 15 mi- 
nutes. 


( ) Connect the RF Oscillator to the frequency 
counter. 


NOTE: Trimmer C12 is used to adjust the high end of 
bands A through D in the following steps. As you 
adjust the trimmer for each band, remember that the 
other bands will also be affected. Adjust the trimmer 
for the greatest overall accuracy. Use the alignment 
tool supplied with this kit to adjust the coil slugs. 


Adjust each of the bands for the high frequency with 


the trimmer capacitor and the low frequency of the 
respective band with the coil slug as follows: 


BAND FREQUENCY | ADJUST FREQUENCY | ADJUST 
TRIMMER COIL 


C12 


NOTE: To adjust coil L5, carefully squeeze the turns 
together (to lower the frequency) or spread them apart 
(to raise the frequency). 


( ) Turn the oscillator and the frequency counter 
off. 


This completes the “Adjustments and Calibration.” 
Proceed to “Final Assembly.” 
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FINAL ASSEMBLY 


SELF-RETAINING 


(a) 


Refer 


as) 


CABINET TOP 


PICTORIAL 16 () 


Refer to Pictorial 16 for the following steps. 


( 


) 


Position the cabinet top as shown. 


BATTERY 


Install five self-retaining nuts at V, W, X, Y, and 
Z. Insert the slotted end of the nuts into the 
cabinet posts and press the nuts into the holes. 
Use a screwdriver handle to push the nuts down 
into the holes until they are flush with the posts. 
Set the cabinet top aside temporarily. 


to Pictorial 17 (Illustration Booklet, Page 5) for 


the following steps. 


Position the cabinet bottom as shown. 


Refer to Detail 17A and cut a foam strip in half 
as shown in the inset drawing. 


Remove the backing paper from one side of the 
cut piece and press it into place at BC1 in the 
cabinet bottom as shown. 


In the same manner, press the other half of the 
foam strip in place at BC2. 


In the same manner, install foam strips in BC3 
and BC4. 


cen am 


STORAGE” 


Detail 17A 
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Refer to Detail 17B for the next four steps. 


( ) Install the Oscillator in the cabinet bottom. 
Slide the front panel into the cabinet groove. If 
you are using batteries with your RF Oscillator, 
install them in compartments BC3 and BC4 as 
shown. Note: You may store spare batteries in 
compartments BC1 and BC2. 


( ) Secure the chassis with two 6-32 x 3/8” self 
tapping screws. 


( ) Ifyou are using the AC Power Supply, snap the 
9-volt battery connectors onto the retainers on 
the cabinet bottom as shown in the Pictorial. 
This will keep them secure and out of the way. 
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( ) Install the appropriate mounting plate at the 
rear opening of the cabinet bottom as shown in 
the inset drawing. 


( ) Install the cabinet top on the cabinet bottom. 
Make sure the front panel slides into the cabinet 
groove and the top fits properly around the 
mounting plate. 


( ) Install five 6-32 x 1/2” screws in the cabinet 
bottom. Tighten the screws securely. 


( ) Refer to Detail 17C and store any cables or ac- 
cessories for your RF Oscillator in the cabinet 
top compartment as shown. 


This completes the ‘Final Assembly.’’ Proceed to 
“Operation.” 


OPERATION 


Pictorial 15 (Illustration Booklet, Page 4) explains the 
basic functions of the front panel controls. A detailed 
explanation of how to read the dial scale, and the use 
of some front panel controls, is given in the following 
paragraphs. 


DIAL SCALE 


The RF output frequency of the Oscillator depends on 
the number the FREQUENCY dial pointer is set to, 
and the position of the RANGE switch. Read bands A 
and C on the center dial scale; bands B and D on the 
outside dial scale; and band E on the inside dial scale. 
See inset drawing #2. 


Proceed as follows to read the dial scales: On band A, 
divide the number indicated on the dial by 100 to 
obtain the frequency in MHz. On bands B and C, 
divide the number indicated on the dial by 10 to 
obtain the frequency in MHz. On bands D and E, read 
the dial directly in MHz. Refer to inset drawing #2 on 
Pictorial 15 and the following table for examples of 
how to read the dial scale. 


BAND DIAL READING FREQUENCY 
A 75 (divide by 100) .750 MHz 
B 23 (divide by 10) 2.3 MHz 
C 75 (divide by 10) 7.5 MHz 
D 23 (read direct) 23 MHz 
E 77 (read direct) 77 MHz 


NOTE: The numbers from 100 to 220 on the inside of 
scale E are calibrated harmonic frequencies of band E. 
This dial scale, which should be read directly, adds 
another range of frequencies from 100 MHz to 220 
MHz. The most commonly used IF frequencies for 
AM and FM radio receivers are indicated with a spe- 
cial mark on the dial; 455 kHz(AM) is marked on band 
A and 10.7 MHz (FM) is marked on band D. 


GENERAL 


When the AF OFF/ON (Modulation) switch is moved 
to ON, a 1000 Hz audio signal is available at the AF 
OUTPUT jacks. With this switch ON, you can mod- 
ulate the RF signal by turning the AF AMPLITUDE 
control clockwise. About 20° clockwise rotation gives 
30% modulation of the RF frequency. If an oscillos- 
cope is available, you may observe the modulated 
pattern. See Detail 15A. When maximum = 2X the 
minimum, modulation = 33%. When you use the 
audio output alone, you may turn off the RF Oscillator 
to save battery power. 


1d 


Detail 15A 
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APPLICATIONS 


You can use your RF Oscillator as an RF signal source 
for the peak alignment of tuned circuits in some FM 
radios and tuners. More often, though, the sweep 
alignment method is used to align FM radios and 
tuners. For sweep alignment, an RF sweep generator 
is needed and your Oscillator may be used as a marker 
generator. Whenever possible, it is best to follow the 
detailed instructions from the manufacturer of the FM 
radio or tuner. 


There are many other applications for this Oscillator. 
Two basic applications are outlined here under AM 
Radio Alignment and Signal Injection. 


AM RADIO ALIGNMENT 


Pictorial 18 (Illustration Booklet, Page 6) shows a 
block diagram of a typical AM radio. This diagram 
includes all of the circuits that must be aligned. The 
radio speaker or a suitable voltmeter may be used as 
the output indicator. A voltmeter will indicate smal- 
ler changes in the output signal. 


If you use a DC voltmeter, set it to measure negative 
DC volts, and connect it to the output of the AVC filter 
circuit as shown. If you use an AC voltmeter, connect 
it between the two outside lugs of the volume control 
or across the speaker terminals. 


Be sure to use the proper frequency for alignment of 
the IF transformers. An IF frequency of 455 kHz will 
be used in the following procedure, since it is used in 
most AM radios, but your radio may use another IF 
frequency such as 262 kHz or 460 kHz. Follow the 
detailed instructions from the manufacturer of the 
radio whenever possible. 


Turn on the radio, RF Oscillator, and voltmeter 
if one is used. Allow the equipment to warm up 
for 15 minutes so that all components will reach 
normal operating temperature. 


Turn the AM radio dial to the high frequency 
end of the dial. 


If the radio uses a loop or rod antenna, place the 
red lead near the antenna. If there is no loop or 
rod antenna, connect the red lead to the antenna 
terminal and the black lead to the chassis of the 
radio. 


Set the Oscillator to 455 kHz (Band A) and turn 
on the 1000 Hz modulation oscillator. Turn the 
AF AMPLITUDE control clockwise approxi- 
mately 10°. 


Use an insulated alignment tool to adjust the IF 
transformers which are shown in the shaded 
portions of Pictorial 18. Start with the last IF 
transformer (next to the detector stage) and work 
toward the first; adjust each one for a maximum 
reading on the voltmeter or the loudest signal 
from the speaker. At the same time, reduce the 
Oscillator output to keep the output at 
minimum but still large enough to give an indi- 
cation on the voltmeter. 


Since the IF adjustments affect each other, re- 
peat the adjustments at least once for best re- 
sults. 


Set the RF Oscillator and radio to 1600 kHz. 
Adjust the oscillator trimmer capacitor (shown 
by light arrow in Pictorial 18) for maximum 
voltage reading. 
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8. Set the RF Oscillator and radio to 1400 kHz. 
Adjust the antenna trimmer capacitor (also 
shown by light arrow) for maximum voltage 
reading. 


9. Set the RF Oscillator to 600 kHz and tune the 
AM radio to 600 kHz. 


10. Adjust the slug of the oscillator coil (shown by 
the dark arrow) for maximum reading on the 
voltmeter. Now tune the radioa slight amount in 
either direction so the signal sounds faint or the 
voltage reading decreases slightly. Again adjust 
the oscillator coil for maximum voltage, then 
note whether the voltage is larger or smaller 
than it was before. Retune the radio a slight 
amount again (in the same direction if the vol- 
tage increased, and in the other direction if the 
voltage decreased) and adjust the oscillator coil 
for maximum voltage. Repeat this retuning and 
coil adjustment process until you locate the os- 
cillator coil adjustment that produces the largest 
reading on the voltmeter. 


11. Repeat steps 8 through 10 again because there 
will be some interaction between the adjust- 
ments. 


This completes the alignment of the AM radio. 
SIGNAL INJECTION 


Signal injection is a technique used to troubleshoot 
weak or dead electronic devices (radio and TV receiv- 
ers, hi-fi amplifiers, etc.) to find the circuit that is not 
operating properly. In this method, a signal is 
coupled into the stages of the defective equipment, 
one stage at a time, until the defective stage is located. 


ANTENNA 


1000 kHz 
MODULATED RF 


455 kHz 
MODULATED RF 
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PICTORIAL 19 


Use care so the test signal does not overdrive the stage 
it is connected to. 


For example, this method might be used to find an 
open coupling capacitor between two amplifier 
stages. In this case, the signal would be heard when 
the 1000 Hz audio signal from the Oscillator is con- 
nected to the base of the second transistor. This is 
shown as point G in Pictorial 19. The signal will not 
be heard when the Oscillator is connected to the col- 
lector of the first transistor (point P). 


Pictorial 20 shows how signal injection can be used to 
find the faulty stage of an AM radio receiver. First the 
1000 Hz audio signal from the Oscillator is connected 
to the base of the output transistor then moved back to 
the audio transistor. If a normal sound is heard from 
the speaker in both cases, a modulated RF signal 
would be used to check the remaining stages of the 
radio. The modulated RF frequencies shown in Picto- 
rial 20 would be used. 


1kHz AUDIO 


SPEAKER 


OUTPUT 


PICTORIAL 20 
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IN CASE OF DIFFICULTY 


This part of the Manual provides you with informa- 
tion that will help you locate and correct difficulties 
which may occur in your Oscillator. This information 
is divided into two sections. The first section, ‘“Gen- 
eral,’”’ contains suggestions of a general nature in the 
following areas: 


@ Visual check and inspection. 
@ Precautions to observe when bench testing. 


The second section is a ‘Troubleshooting Chart” 
which contains a series of ‘“‘Conditions”’ and ‘‘Possi- 
ble Causes.” Start your troubleshooting procedure by 
first reading the following ‘‘General” section. Then 
proceed to the appropriate “Condition” and “‘Possi- 
ble Cause.” 


GENERAL 
Visual Checks 


1. About 90% of the kits that are returned for repair 
do not function properly due to poor soldering. 
Therefore, you can eliminate many troubles by a 
careful inspection of connections to make sure 
they are soldered as described in the “‘Solder- 
ing” section of the “‘Assembly Notes.’”’ Reheat 
any doubtful connections and be sure all the 
wires are soldered at places where several wires 
are connected. Check carefully for solder 
bridges between circuit board foils. 


2. Check to be sure that the transistors are in their 
proper locations, and are installed correctly. 


3. Check the value of each part. Be sure the proper 
part has been wired into the circuit, as shown in 
the Pictorial diagrams and as called out in the 
wiring instructions. 


Check each electrolytic capacitor to be sure the 
lead near the positive (+) marking is at the cor- 
rect position. ; 


4. Recheck the wiring. Trace each lead in colored 
pencil on the Pictorial as you check it. It is fre- 
quently helpful to have a friend check your 


work. Someone who is not familiar with the unit 
may notice something you have consistently 
overlooked. 


5. Check all component leads connected to the cir- 
cuit boards. Make sure the leads do not extend 
too far through the circuit board and make con- 
tact with other connections or parts. 


6. Check all of the wires that are connected to the 
circuit board to be sure the wires do not touch 
the chassis. Make sure all wires are properly 
soldered. 


Precautions for Bench Testing 


@ Be cautious when you test transistors. Al- 
though they have almost unlimited life 
when used properly, they are much more 
vulnerable to damage from excessive vol- 
tage and current than other circuit compo- 
nents. 


© Becareful so you do not short any terminals 
to ground when you make voltage mea- 
surements. If the probe should slip, for 
example, and short out a bias or voltage 
supply point, it may damage one or more 
components. 


Do not remove any components from the circuit board 
while the unit is turned on. 


When you make repairs, make sure you eliminate the 
cause as well as the effect of the trouble. If, for exam- 
ple, you find a damaged resistor, make sure you find 
out what (wiring error, etc.) caused the resistor to 
become damaged. If the cause is not eliminated, the 
replacement resistor may become damaged when the 
unit is put back into operation. 


Refer to the ‘“X-Ray Views” (Page 35), ‘Identification 
Charts” (Page 36), and ‘‘Schematic Diagram’ ’(Illustra- 
tion Booklet, Page 7) to locate the various compo- 
nents. 
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Troubleshooting Chart 


The following chart lists conditions and possible 
causes of specific malfunctions. If a particular part is 
mentioned (Qi for example) as a possible cause, 
check that part and other components connected to 
that part to see that they are installed and/or wired 
correctly. Also check for solder bridges and poor con- 
nections in the surrounding area. It is also possible, 
on rare occasions, for a part to be faulty and require 
replacement. 


R5 adjustment. 


In an extreme case where you are unable to resolve a 
difficulty, refer to the ‘Customer Service’”’ informa- 
tion inside the rear cover of the Manual. Your War- 
ranty is located inside the front cover. 
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SPECIFICATIONS 


RF OUTPUT SIGNAL 


Frequency’ Ranges, {bagisn si. sted be ciormate «0 eiapee 


OUMUCVOMNASE share oe eee. cle es 
ASSUGE TALON OCU LTOT eect nae ree rete ee eae cee che 
AF OUTPUT SIGNAL 

EREQUCIIC VRpaNs re cc tere eres poner < son icunia aia aiaiateys: « 
QUT put WOMB mera tes ger. sare on strte t 
GENERAL 


Bronteeane Control seer an ees Sees 


BOWEL OUDDIV see aie chats. See ee = 5 eases 


GabinewDinenslonseee cece non se 


NetWeightwn wrt oo tt oe ee Oe nia earns 


310 kHz to 110 MHz in five bands (bands A through 
E). 

100 MHz to 220 MHz (additional band of calibrated 
harmonics). 


100 mV rms (open circuit) approximately. 


1000 Hz. 


1000 Hz. 


2.0 volts rms (open circuit). 


Variable Frequency control. 

Range (Band) switch. 

Attenuator control (RF Amplitude). 

Modulation or AF Output control (AF Amplitude). 
Power on/off switches. 


Two 9-volt batteries and/or Heathkit Model IPA- 
5280-1. 


11” wide X 5 3/4” high x 7 3/4” deep. 
(27.9 cm wide X 14.6 cm high xX 19.7 cm deep). 


3 1/4 lbs. (1.5 kg). 


er EL a 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time 
without incurring any obligation to incorporate new 
features in products previously sold. 
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CIRCUIT DESCRIPTION 


Refer to the Schematic drawing (Illustration Booklet, 
Page 7). 


A Hartley oscillator consisting of transistor Q5 and its 
associated circuitry, including coils L1 through L4, 
produces 310 kHz to 32.0 MHz in four bands. The 
higher band, 32 MHz to 110 MHz, has a separate 
oscillator that consists of Q6 and its associated cir- 
cuitry, including coil L5. The separate high band 
oscillator is necessary since it is impractical to switch 
coils in this frequency range. 


The output from either oscillator is coupled to output 
FET Q7. The high frequency signal from Q6 couples 
through capacitor C18 to the gate of Q7. The signals 
from Q5 are capacitively coupled between the circuit 
board foils to the gate of Q7. 


The Q7 output signal couples through amplitude con- 
trol R16 and C11 to the front panel output jack. 


RF output modulation is provided by varying the 
amount of voltage applied to the oscillator circuit. Q4 
is connected as an emitter follower and acts as a 
“regulator” to provide the oscillators with the DC 
voltage necessary for the desired RF output. A mod- 
ulating signal applied to the base of Q4 varies the RF 


output in accordance with this signal and provides 
the amplitude modulated RF output. Amplitude 
Modulation control, R9, adjusts the audio output 
level and/or the modulation depth of the RF output. A 
voltage divider, resistors R10 through R14, switched 
by the Range switch and connected to the base of Q4, 
provides approximately the same RF output on all 
ranges. 


The audio oscillator circuit (Q1, Q2, and Q3, and the 
associated components) is a form of Wein bridge os- 
cillator. Q1 and Q2 provide the required amplifica- 
tion, and Q3 acts as an output and buffer stage. The 
amplitude of the output voltage is controlled by the 
amount of feedback applied as adjusted by control R5. 
Usually about 2 volts RMS is adequate to modulate 
the RF circuit; higher output might lead to severe 
waveform distortion. 


Power is supplied by two 9-volt batteries, one for the 
RF and one for the AF. The Oscillator can be powered 
by the Heathkit Model IPA-5280-1 AC Power Supply. 
In this case, the two supplies are separated by the 2.9 
mH coil, L6 (#45-81) to minimize the amount of RF 
leaving the Oscillator cabinet on the power supply 
cord. 
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CIRCUIT BOARD X-RAY VIEW 


NOTE: To find the PART NUMBER of a component B. Locate this same number in the “Circuit 
for the purpose of ordering a replacement part: Component Number” column of the ‘‘Parts 
List” in the front of this Manual. 


A. Find the circuit component number (R35, C. Adjacent to the circuit component number, 
C3, etc.) on the X-Ray View. you will find the PART NUMBER and DE- 
SCRIPTION which must be supplied when 

you order a replacement part. 


VIEWED FROM COMPONENT SIDE 
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SEMICONDUCTOR IDENTIFICATION CHART 


SCHEMATIC | HEATH PART | MANUFACTURER’S LEAD IDENTIFICATION 
NUMBER NUMBER NUMBER 


Nee FLAT 
417-235 Ze 


BASE LIM A 
OA IE. 
Q3, Q4, Q5 417-801 Sf, 
INGE “~—COLLECTOR 


«| ig 
EM 
417-293 2N5770 hee oe EFA 
BASE-aa Qe 
. Fae “Se 


SOURCE—” “=—GATE 


FOR PARTS REQUESTS ONLY 


@ Be sure to follow instructions carefully. 
e Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

Please print all information requested. 
Be sure you list the correct HEATH part number exacily as 
it appears in the parts list. 

lf you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 

If you prefer COD shipment, check the COD box and mail 
this form. COD 


NAME 


ADDRESS 


CITY 


STATE 


The information requested in the next two lines is not required 


when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model # 


Date Location 
RUniGNhaSse Gna ee eet | Purchaseds. = = Se 


Invoice # 


FOR PARTS REQUESTS ONLY 
@ Be sure to follow instructions carefully. 
e Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

Please print all information requested. 
Be sure you list the correct HEATH part number exacily as 
it appears in the parts list. 

lf you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 

If you prefer COD shipment, check the COD box and mail 
this form. COD eel 


NAME 
ADDRESS 
CITY 
STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model # Invoice # 


Date Location 
Purchased 2S) 1) See =» Purchased += eS 


LIST HEATH PRICE TOTAL LIST HEATH PRICE TOTAL 
PART NUMBER EACH PRICE PART NUMBER EACH PRICE 


TOTAL FOR PARTS pp 


TOTAL FOR PARTS 


HANDLING AND SHIPPING HANDLING AND SHIPPING 


MICHIGAN RESIDENTS ADD 4% TAX MICHIGAN RESIDENTS ADD 4% TAX 


TOTAL AMOUNT OF ORDER i ae 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


TOTAL AMOUNT OF ORDER 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


SEND TO: SEND TO: 


Phone (Replacement parts only): 616 982-3571 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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SCHEMATIC OF THE 
HEATHKIT® 
RF OSCILLATOR 
MODEL IG-5280 


NOTES: 
1. RESISTORS ARE 1/2 WATT, 5%, UNLESS OTHER 
2. RESISTOR VALUES ARE IN OHMS (K=1,000, M: 
3. CAPACITOR VALUES ARE IN uF, UNLESS OTHE! 
4.\7 DENOTES CIRCUIT GROUND. 


5C DENOTES A DC VOLTAGE MEASURED FROM TH 
INDICATED TO GROUND WITH THE FOLLOWIN: 


A. RANGE SWITCH (SW1) MAXIMUM COUNTEF 


B. TUNING CAPACITOR (C12.C13) MAXIMUM 
COUNTERCLOCKWISE. 


C. AF AMPLITUDE MAXIMUM COUNTERCLOCK 


D. MEASUREMENTS MADE WITH A HIGH IMPI 
VOLTMETER. 


6.[_] DENOTES A CIRCUIT BOARD CONNECTION. 
7.C) DENOTES OTHER CONNECTIONS. 


8. SWITCHES ARE SHOWN IN CCW POSITION. "D 
DENOTES DUMMY LUGS USED FOR ELECTRICAL 


9. SW1,AR SHORTS ALL UNUSED COILS TO GROUI 
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33% MODULATION 
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TUNE AND RANGE MAXIMUM 
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H i 
ae MODULATION OFF i 
ATIC OF THE Gc VERTICAL .1V/CM i 
THKIT® @)SWI Seay L—D-32 HORIZONTAL 2USEC/CM i 
ara y-E32-10 TUNE AND RANGE MAXIMUM | 
CILLATOR COUNTERCLOCKWISE hae 
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TT, 5%, UNLESS OTHERWISE NOTED. 
KIN OHMS (K=1,000, M=1,000,000). 

f IN wF, UNLESS OTHERWISE NOTED. 
JUND. 


iE MEASURED FROM THE POINT 
D WITH THE FOLLOWING CONDITIONS; 


11) MAXIMUM COUNTERCLOCKWISE. 


R (C12,C13) MAXIMUM 
iE. 


(IMUM COUNTERCLOCKWISE. 
‘DE WITH A HIGH IMPEDANCE 


OARD CONNECTION. 
:CTIONS. 


IN CCW POSITION. "D" ON SWITCHES 
JSED FOR ELECTRICAL TIE POINTS. 


USED COILS TO GROUND. 
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RANGE 


FREQUENCY 


Selects RF frequency bands A through E. 


Selects and indicates the RF frequency. 


HEATHEIT REF OSCILL/ATOR MODEL 1G-5280 


| OUTPUT 


O) © 


AMPLITUDE | 


f= AMPLITUDE OUTPUT | 


© © 


% MODUL ATION 


AF (Modulation switch) OFF/ON } | RF OFF/ON 


Turns AF oscillator off and on. Turns RF oscillator off and on. 


AF AMPLITUDE RF AMPLITUDE 


Adjusts modulation depth and 


Adjusts RF Output signal level. 
AF Output signal level. 


RF OUTPUT 
AF OUTPUT 


Provides RF or modulated RF Output signal. | 


Provides 1000 Hz signal. 
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Heathkit Electr 
phone or “wal 


| equested on the parts order form 
and mail it to Heath. For telephone 

_} 982-3571. If you are unable to 

us a letter or card including: 


1 
+ 


REPAIR S 


Service faciliti 
your complete 


zation far COM chinmant af narte j 


} \voice number. 


HEATH COMPANY - BENTON HARBOR, MICHIGAN 


HEATH COMPANY PHONE DIRECTORY 


The following telephone numbers are direct lines to the departments listed: 


Kit orders and delivery information ............--..+0.00+5 (616) 982-3411 
Cor.) Sa RA tr) Sain Ra Nios 6 PRIMI wicidcino daria cite (616) 982-3561 
Replacement Parts: ren anaes gem ts aidan slate tetas (616) 982-3571 


Technical Assistance Phone Numbers 
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only 


R/C, Audio, and Electronic Organs ...............25+--55 (616) 982-3310 
Amateur Radios eee ee ee ictal bi Aalatala: waleictalaie ove (616) 982-3296 
Test Equipment, Weather Instruments and 

HomeClick. 05 ns MORN a avals mers arse rahe aioe (616) 982-3315 
TRGIOVISIONN cfc CP area yet ier Meictara: tears tl plaves otis a ctereeanetotigs (616) 982-3307 
Aircraft, Marine, Security, Scanners, Automotive, 

Appliances and General Products .............+-..--+5 (616) 982-3496 
Computer Hardware: i2rcis eden wien shineases sian alan sala (616) 982-3309 
Computer Software i. sak cee Sica nw andacia nae ales) sinning (616) 982-3860 
Heath Craft Wood Works ..........-0- 00.0 cence ences (616) 982-3423 


YOUR HEATHKIT 90-DAY LIMITED WARRANTY 


Consumer Protection Plan for Heathkit Consumer Products 


Welcome to the Heath family. We believe you will enjoy assembling your kit and will be pleased with its 
performance. Please read this Consumer Protection Plan carefully. It is a “LIMITED WARRANTY" as 
defined in the U.S. Consumer Product Warranty and Federal Trade Commission Improvement Act. This 
warranty gives you specific legal rights, and you may also have other rights which vary from state to state. 


Heath’s Responsibility 


PARTS — Replacements for factory defective parts will be supplied free for 90 days from date of purchase, Replacement parts are 
warranted for the remaining portion of the original warranty period. You can obtain warranty parts direct from Heath Company by writing 
or telephoning us at (616) 982-3571. And we will pay shipping charges to get those parts to you . . . anywhere in the world. 


SERVICE LABOR — For aperiod of 90 days from the date of purchase, any malfunction caused by defective parts or error in design will 
be corrected at no charge to you. You must deliver the unit at your expense to the Heath factory, any Heathkit Electronic Center (units of 
Veritechnology Electronics Corporation), or any of our authorized overseas distributors. 


TECHNICAL CONSULTATION — You.will receive free consultation.on any problem you might encounter in the assembly or use of your 
Heathkit product. Just drop us a line or give us a call. Sorry, we cannot accept collect calls. 


NOT COVERED — The correction of assembly errors, adjustments, calibration, and damage due to misuse, abuse, or negligence are 
not covered by the warranty. Use of corrosive solder and/or the unauthorized modification of the product or of any furnished component 
will void this warranty in its entirety. This warranty does not include reimbursement for inconvenience, loss of use, customer assembly, 
set-up time, or unauthorized service. 


This warranty covers only Heath products and is not extended to other equipment or components that a customer uses in conjunction with 
our products. 


SUCH REPAIR AND REPLACEMENT SHALL BE THE SOLE REMEDY OF THE CUSTOMER AND THERE SHALL BE NO LIABILITY 
ON THE PART OF HEATH FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT 
LIMITED TO ANY LOSS OF BUSINESS OR PROFITS, WHETHER OR NOT FORSEEABLE. 


Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion may not 
apply to you. 
Owner’s Responsibility 


EFFECTIVE WARRANTY DATE — Warranty begins on the date of first consumer purchase. You must supply a copy of your proof of 
purchase when you request warranty service or parts. 


ASSEMBLY — Before seeking warranty service, you should complete the assembly by carefully following the manual instructions. 
Heathkit service agencies cannot complete assembly and adjustments that are customer's responsibility. 


ACCESSORY EQUIPMENT — Performance malfunctions involving other non-Heath accessory equipment, (antennas, audio compo- 
nents, computer peripherals and software, etc.) are not covered by this warranty and are the owner's responsibility. 


SHIPPING UNITS — Follow the packing instructions published in the assembly manuals. Damage due to inadequate packing cannot be 
repaired under warranty. 


If you are not satisfied with our service (warranty or otherwise) or our products, write directly to our Director of 
Customer Service, Heath Company, Benton Harbor Ml 49022. He will make certain your problems receive 
immediate, personal attention. 


ANAS nN 


aa 


CUSTOMER SERVICE 


REPLACEMENT PARTS 


Please provide complete information when you request re- 
placements from either the factory or Heath Electronic Cen- 
ters. Be certain to include the HEATH part number exactly as it 
appears in the parts list. 


| ORDERING FROM THE FACTORY 


Print all of the information requested on the parts order form 
furnished with this product and mail it to Heath. For telephone 
orders (parts only) dial 616 982-3571. If you are unable to 
locate an order form, write us a letter or card including: 


© Heath part number. 

® Model number. 

® Date of purchase. 

® Location purchased or invoice number. 

® Nature of the defect. 

® Your payment or authorization for COD shipment of parts 
not covered by warranty. 

Mail letters to: | Heath Company 

Benton Harbor 

MI 49022 

Attn: Parts Replacement 


Retain original parts until you receive replacements. 
Parts that should be returned to the factory will be listed 
on your packing slip. 


OBTAINING REPLACEMENTS FROM 
HEATH ELECTRONIC CENTERS 


For your convenience, “over the counter” replacement parts 
are available from the Heath Electronic Centers listed in your 
catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from a 
_ Heath Electronic Center. . 


TECHNICAL CONSULTATION 


Need help with your kit? — Self-Service? — Construction? — 
Operation? — Call or write for assistance. you'll find our Tech- 
nical Consultants eager to help with just about any technical 
problem except “customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


© The Model number and Series number from the blue and 
white label. 
@ The date of ‘purchase. 
~®@ An exact description of the difficulty. 
© Everything you have done in attempting to correct the prob- 
lem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other infor- 
mation you think might be helpful. 


Please do not send parts for testing, unless this is specifi- 
cally requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek — please be 
sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are also available for tele- 
phone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, sup- 
ply a copy of the invoice or sales slip. 


If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


© Your name and address. 

® Date of purchase and invoice number. 

® Copies of all correspondence relevant to the service of the 
kit. 

® A brief description of the difficulty. 

@ Authorization to return your kit COD for the service and 
shipping charges. (This will reduce the possibility of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color televi- 
sion picture tubes, as these are easily damaged in shipment. 
Do not include the kit Manual.) Place the equipmentin a strong 
carton with at least THREE INCHES of resilient packing mate- 
rial (shredded paper, excelsior, etc.) on all sides. Use addi- 
tional packing materia! where there are protrusions (control 
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place 
this carton in another one with 3/4” of packing material bet- 
ween the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on at least two sides. Re- 
member, the carrier will not accept liability for shipping dam- 
age if the unit is insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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Turns AF oscillator off and on. Turns RF oscillator off and on. 


AF AMPLITUDE RF AMPLITUDE 


Adjusts modulation depth and 


Adjusts RF Output signal level. 
AF Output signal level. 


RF OUTPUT MOUNTING” 


PLATE 


Provides RF or modulated RF Output signal. 
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CONVERTER CIRCUIT 1F AMPLIFIER DETECTOR AUDIO AMPLIFIER 


RED ROD 
LEAD ANTENNA 


4, 


----4 
ANTENNA 
TRIMMER 


eae eweee eee ee = 


FILTER oo 
yl CIRCUIT 
RF 
OSCILLATOR CHASSIS 


OSCILLATOR 
TRIMMER 


LOW END OF THE 
BROADCAST BAND. 


ADJUSTMENT MADE AT THE 
f} HIGH END OF THE 
BROADCAST BAND. 


eon: MADE AT THE 


PICTORIAL 18 


PREPARE EACH TEST LEAD AS FOLLOWS; 


(A)REMOVE THE INSULATION FROM EACH END 
FA] OF THE TEST LEAD AND TWIST TOGETHER 
THE FINE WIRES. 


(B) INSERT THE 3/4" BARED WIRE INTO THE 
BANANA PLUG. BEND BOTH WIRE ENDS 
FLAT AGAINST THE PLUG BODY. 


INSULATOR 
(USE RED INSULATOR WITH RED WIRE AND 
BLACK INSULATOR WITH BLACK WIRE. ) 


PLACE THE BANANA PLUG ON A SMALL 
PHILLIPS SCREWDRIVER (OR SIMILAR TOOL) 
AND PUSH THE INSULATOR OVER THE BANANA 
PLUG AND WIRE UNTIL THE INSULATOR SNAPS 
INTO PLACE. 


1/8" 


Detail 10C 


(C)INSERT THE OTHER END OF THE TEST LEAD 
& INTO THE ALLIGATOR CLIP. SOLDER THE LEAD. 


SOLDER 


Detail 10B PICTORIAL 11 
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HEATH COMPANY PHONE DIRECTORY 


The following telephone numbers are direct lines to the departments listed: 


Technical Assistance Phone Numbers 
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only 


ARDS eet G et 2a ee B. (616) 982-3411 Audio tetas sili ou tia diets etete (616) 9G2qcanm 
(616) 982-3561 Amateur Radios is i).5: 0:5 s casts shed waa eye «(stopp otnens anoles (616) 982-3296 
LEN Hay eee ae i ed alae” BA ary S. (616) 982-3571 Test Equipment, Weather Instruments and : 

Home:Clocks 232), Ose se sae dead sce acesl aero (616) 982-3315 
Television. Site a) sxis sete ssn et ae eee ana ape Peon (616) 982-3307 

Aircraft, Marine, Security, Scanners, Automotive, 
Appliances and General Products ................... (616) 982-3496 
Computers — Hardware ...............0 cece eee eeeee (616) 982-3309 

Computers — Software: 

Operating Systems, Languages, Utilities ............. (616) 982-3860 
Application. Programs ioc) ¢ seats Gustele-a aus piota ateus se oeebas (616) 982-3884 


OAL EMSA SE Ge 
YOUR HEATHKIT 90-DAY LIMITED WARRANTY 


Consumer Protection Plan for Heathkit Consumer Products 


Welcome to the Heath family. We believe you will enjoy assembling your kit and will be pleased with its 
performance. Please read this Consumer Protection Plan carefully. It is a “LIMITED WARRANTY” as 
defined in the U.S. Consumer Product Warranty and Federal Trade Commission Improvement Act. This 
warranty gives you specific legal rights, and you may also have other rights which vary from state to state. 


Heath’s Responsibility 
PARTS — Replacements for factory defective parts will be supplied free for 90 days from date of purchase. Replacement parts are 


warranted for the remaining portion of the original warranty period. You can obtain warranty parts direct from Heath Company by writing 
or telephoning us at (616) 982-3571. And we will pay shipping charges to get those parts to you . . . anywhere in the world. 


SERVICE LABOR — For aperiod of 90 days from the date of purchase, any malfunction caused by defective parts or error in design will 
be corrected at no charge to you. You must deliver the unit at your expense to the Heath factory, any Heathkit Electronic Center (units of 
Veritechnology Electronics Corporation), or any of our authorized overseas distributors. 


TECHNICAL CONSULTATION — You will receive free consultation on any problem you might encounter in the assembly or use of your 
Heathkit product. Just drop us a line or give us a call. Sorry, we cannot accept collect calls. 


NOT COVERED — The correction of assembly errors, adjustments, calibration, and damage due to misuse, abuse, or negligence are 
not covered by the warranty. Use of corrosive solder and/or the unauthorized modification of the product or of any furnished component 
will void this warranty in its entirety. This warranty does not include reimbursement for inconvenience, loss of use, customer assembly, 
set-up time, or unauthorized service. 


This warranty covers only Heath products and is not extended to other equipment or components that a customer uses in conjunction with 
our products. 


SUCH REPAIR AND REPLACEMENT SHALL BE THE SOLE REMEDY OF THE CUSTOMER AND THERE SHALL BE NO LIABILITY 
ON THE PART OF HEATH FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT 
LIMITED TO ANY LOSS OF BUSINESS OR PROFITS, WHETHER OR NOT FORSEEABLE. 


Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion may not 
apply to you. 
Owner’s Responsibility 


EFFECTIVE WARRANTY DATE — Warranty begins on the date of first consumer purchase. You must supply a copy of your proof of 
purchase when you request warranty service or parts. 


ASSEMBLY — Before seeking warranty service, you should complete the assembly by carefully following the manual instructions. 
Heathkit service agencies cannot complete assembly and adjustments that are customer's responsibility. 


ACCESSORY EQUIPMENT — Performance malfunctions involving other non-Heath accessory equipment, (antennas, audio compo- 
nents, computer peripherals and software, etc.) are not covered by this warranty and are the owner's responsibility. 


SHIPPING UNITS — Follow the packing instructions published in the assembly manuals. Damage due to inadequate packing cannot be 
repaired under warranty. 


If you are not satisfied with our service (warranty or otherwise) or our products, write directly to our Director of 
Customer Service, Heath Company, Benton Harbor MI 49022. He will make certain your problems receive 
immediate, personal attention. 


ORIEN SDN 


Heathkit® Manual 


for the TUE 
O4-S7UZ | 


RF OSCILLATOR | Senties ’ 


Model IG-5280 esdinct 
| [N VO CE | 5377 SO&- 95 
: J A cy NG fat /< .€ 
595-1957-02 Dye bak i/ OF 1S 9 
Se CL ae 


ts REE A 4 
cd 


QR SURE 


28 OTss Bx 
t ¢ ers 


Copyright © 1977 

Heath Company 

All Rights Reserved 

Printed in the United States of America 


HEATH COMPANY 
BENTON HARBOR, MICHIGAN 49022 


Page 2 


GegurarHKiT? 
TABLE OF CONTENTS 

Introduction S720-2.7..<cmest oom ae 2 Applications. esate hues vam cic 3 cee ae 29 
Parte: Listssci: 330825 i gre einer ee eae oe ee eee 3 In Gase or Diticuliy cee ors ee oe atte ne ee 34 
‘Troubleshooting Chart ©... sds sis econ 32 

Assembly Notets: acu ii; ci neonate ares ak eee 6 
Specifications: aqviccits cames eure ms tentalemniacene 33 

Step-by-Step Assemblyy- cs copa vouges «+ <2 ceene 9 
Circuit Board: Assembly. 2 yinavssee: 472s a5 9 Circuit Deseription (e564 ccs nce. emen aoe 34 

Ghassis Assembly+anc- cbs or tise a 14 
Power Supply Switch and Gizcnuit Board X-Ray View 2 ..nds 06s 1a ane ele 35 

Connector Wiring’: Jeo 5. esa ERs ate aR ey 20 
Knob and Dial Pointer Semiconductor Identification Chart............ 36 

Installation se jc<cawe save uese eas wea ae 22 

Checkout oit7 tha eine be cs oes es ae 23 
Adjustments and Calibration ...... .3.:¢.4-25 24 SCHEMALUG Hs. ne (Illustration Booklet, Page 7) 
Final Assembiyc trercdc he cee Coes nae ay Warranty Acisccmet eee ree Inside Front Cover 
Operation 5. (is5,.s tea aia aru la ei rae 28 Customer Service. 2.2.1.0 eu Inside Rear Cover 


INTRODUCTION 


The Heathkit Model IG-5280 Portable RF Oscillator 
provides AM modulated or un-modulated RF (radio 
frequency) signals. Five overlapping bands provide a 
wide range of frequencies covering the AM, FM, TV, 
LW, and SW broadcast bands. RF frequency is indi- 
cated on a large, easy-to-read dial scale. A continu- 
ously variable attenuator provides output signal 
levels that are suitable for most applications. A built- 
in 1000 Hz oscillator provides modulation for the RF 
signal and serves as a convenient source of audio 
signal. 


To insure greater accuracy of the RF frequencies, the 
bandswitch and coil assembly has been assembled 
and adjusted at the factory. The completed RF Oscil- 
lator can be calibrated with a voltmeter and an 
AM-FM receiver. 


This RF Oscillator is housed in the 5280-series in- 
strument cabinet. This cabinet has a convenient stor- 
age compartment and is stackable. This will help you 
to lay out a neat ‘‘test center’ arrangement. Each kit in 
this series is designed to operate from batteries as well 
as from an optional AC power supply. 


The type 5280 series includes the Model IM-5284 
Multimeter, the Model IPA-5280-1 Power Supply, 
and several other kits. If you have purchased the Mul- 
timeter, you may want to build it first so that it is 


available to check the other kits as you assemble 
them. You may want to build the power supply next 
to avoid the need for batteries. 
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BATTERIES 


If you intend to operate on battery power you should purchase 
two 9-volt transistor batteries, NEDA #1604, at this time for 


use in your kit. 


Representative manufacturers and their type numbers are: 


Eveready #216, PP3 
Burgess #2U6 


Mallory #TR-146X (long life) M1604 
RCA #VS323 
Hellesens #410 
Varta #438 

CEl #6F22 


LB 


PARTS LIST 


Check each part against the following list. The key 
numbers in the Parts List correspond to the numbers 
on the Parts Pictorial (Illustration Booklet, Page 1). 
Parts may vary slightly from the illustrations; only the 
hardware is shown actual size. 


Some parts are packaged in containers with the part 
number marked on the outside. Except for the initial 
parts check, keep these parts in their containers so 
they can be easily identified when they are called for 
in the assembly steps. 


Save all packaging material until all parts have been 
located. 


Each circuit part in this kit has its own component 
number (R2, C4, etc.). Use these numbers to identify 
the same part in the various sections of the Manual. 


These numbers, which are especially useful if a part 
has to be replaced, appear: 


eine bartce lists 


— Atthe beginning of each step where a com- 
ponent is installed. 


— In some illustrations, 

— In the Schematic: 

— In the sections at the rear of the Manual. 
To order areplacement part, use the Parts Order Form 
furnished with this kit. If a Parts Order Form is not 
available, refer to “Replacement Parts”’ inside the rear 


cover of this Manual. For prices, refer to the separate 
“Heath Parts Price List.” 
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. No. PartNo, Comp. No. ~ 
RESISTORS CONTROLS — SWITCHES 
C1 10-385 1 50 k. circuit board R19 
1/2-Watt, 5% control 
C1 10-904 4 5000 2 (5k) circuit R5 
NOTE: The following resistors have a tolerance of 5%. This is L board control 
indicated by a fourth color band of gold. The resistors may be C24 * 40-1017 Ma 1000 © (1k) control R16 
packed in more than one envelope. C2. ~=—- 10-1100 Gor 5000 © (5k) control RQ 
C3. ~=60-70 2-lug slide switch Swe, SW3 
Al 6-331 Y 330 2 (orange-orange- R7 
P brown) TRANSISTORS 
Ail 6-621 JA\, 620 Q (blue-red-brown) R3 
A1 6-332 2 3300 2 (orange-orange- R2, R8 NOTE: Transistors are marked for identification in one of the 
“ / ted) following four ways: 
Al 6-223 B22 kO (red-red-orange) R6, R11, 
R17 1. Part number. 
A1 6-333 A 33. kO (orange-orange- R4 2. Type number. 
orange) 3. Part number and type number. 
A1 6-473 4° 47 kQ (yellow-violet- R10, R12, 4. Partnumber with a type number other than the one 
“. orange) R14, R15 listed. 
Ail 6-683 2 / 68 k© (blue-gray-orange) R1, R13 
Al 6-104 _~ 100 kf. (brown-black-yellow) R18 £9 
D1 417-235 om 2N4121 Q2 
D1 417-291  _4~ 2N5458 Q7 
D1 417-293. _A”_-2N5770 Q6 
D1 417-801/ MPSA20 Q3, Q4, 
8 By Q5 
CAPACITORS D1 417-134 J MPS65 Qi 
Ceramic 
¥ CONNECTORS — JACKS — PLUG 
B1 21-3 3” 10 pF C3, C9, C18 
Bt 21-147” 47 pF C17 E1 260-1 vee Alligator clip 
B1 21-9 <“41 100 pF C7 E2 432-798 / Battery connector 
B1 21-82 JE 02 pF C5, C6, CB, E3 - 436-11 2 Red banana jack/with 
< C1501: hardware 
C15, C19 E3 436-22 Be Black banana jack/with 
- hardware 
E4 438-47 yA anana plug 
E5 70-10 o/ 3 lack banana plug sleeve 
ES) > 70-1 A/ Res banana plug sleeve 
HARDWARE 
Other Capacitors 
NOTE: Hardware packets are marked to show the size of the 
B2 25-952 _2 100 uF electrolytric C20, C21 hardware they contain (HDW #4, or, HDW #6 & #8, etc.). You 
B3 26-57 a 356/165 pF, 2-section C13, C14 may have to open more than one packet — in this pack — to 
‘tuning locate all the hardware of any one size (#6, for example). 
B4 27-141 A 0027 wF (2700) Mylar* C2 ew.) 
SY eee Se | am Yusaa m Ce 
red-white) F2 250-56 6-32 x 1 ee screw ' 
B6 31-56 SY 1.5-20 pF trimmer C12 5 ovine ? teeny Seb ts screw 
B7 31-68 Y — 1.0-8.0 pF trimmer C22 & 


¢ 


*DuPont Registered Trademark 
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. No. Part No. Comp. No. 
Hardware (cont’d,) MISCELLANEOUS 
F5 252-3 ww 6-32 nut 
F6 252-195 sh 6-32 self-retaining nut Gigs go OlO 16 146 V zener ZD1 
F7 254-1 Ad #6 lockwasher 85-2051-1 A” Circuit board 
F8 259-1 Wy, ’ #6 solder lug H2 163-9 1 Rotary switch assembly with L1, L2, L3, 
FQ 250-15 ~ 4 8-32 x 1/8” setscrew five coils (one coil L4, L5 
F10 250-22 2 8-32 x 7/16" setscrew _\s loose) 
Fil 252-7 A. 3/8" nut H3 100-466 KC ~Dial pointer 
Fi2 253-10 A 3/8” flat washer H4 462-207 41 _-Knob with pointer 
F13 254-5 Y__3/8" lockwasher HS 462-140 A“ Knob 
H6 490-1 ‘Alignment tool 
H7 73-64 PY Foam strip 
LARGE PARTS 490-5 A Nut starter 
G1 92-662 pe Cabinet consisting of: va Solder 
92-659 /_» Cabinet top PRINTED MATERIAL 
92-660 A Cabinet bottom 
92-661 Y Cabinet cover 
/ assent eitop) A Assembly Manual (See Page 1 
92-668 Cover plate for part number) 
597-260 A Parts Order Form 
H8 391-34 1, Blue and white label 
we 
G2 200-1290 i Chassis 
G3 =. 203-1868-1 Wy Front panel 
NOTE: Be sure you refer to the numbers on the blue and white 
WIRE label in any communications you may have about this kit with 
Heath Company. You may want to write the model and series 
numbers in this sample for future reference. 
341-1 9h 36” Black test lead 
(stranded) 
341-2 {36" Red test lead 
(stranded) = 
344-50 "| 18” Black wire 
344-52 36" Red wire 
344-59 30’ White wire 
Oo VV Ae SA (INCHES) 2 3 4 5 6 7 
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ASSEMBLY NOTES 


TOOLS 


You will need these tools to assemble your kit. 


LONG-NOSE 


PUES STRIPPERS 
1/8" &1/4"-BLADE 


PLIERS DIAGONAL SCREWDRIVERS 


CUTTERS 


OTHER HELPFUL 
TOOLS 


fxm DESOLDERING 
Wy =BRAID* DRIVERS 


NUT STARTER 
MAY BE SUPPLIED 
WITH KIT) 


ASSEMBLY 


1. Follow the instructions carefully and read the 
entire step before you perform the operation. 


Zz The illustrations in the Manual are called 
Pictorials and Details. Pictorials show the over- 
all operation for a group of assembly steps; 
Details generally illustrate a single step. When 
you are directed to refer to a certain Pictorial 
“for the following steps,’ continue using that 
Pictorial until you are referred to another Picto- 
rial for another group of steps. 


*TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS. 


HEATHKIT 
SOLDERING 
IRON 


eo 


PENCIL 
SOLDERING IRON 
(25 10 40 WATTS) 


Most kits use a separate ‘‘Illustration Booklet” 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 
Keep the “Illustration Booklet’? with the As- 
sembly Manual. The illustrations in it are ar- 
ranged in Pictorial number sequence. 


Position all parts as shown in the Pictorials. 


Solder a part or a group of parts only when you 
are instructed to do so. 
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6. When you are instructed to cut something to a It is easy to make a good solder connection if you 
particular length, use the scales (rulers) pro- follow a few simple rules: 


vided at the bottom of the Manual pages. 

i Use the right type of soldering iron. A 25 to 
SAFETY WARNING: Avoid eye injury when you cut 40-watt pencil soldering iron with a 1/8” or 
off excess lead lengths. Hold the leads so they cannot 3/16” chisel or pyramid tip works best. 


fly toward your eyes. 


ze Keep the soldering iron tip clean. Wipe it often 

on a wet sponge or cloth; then apply solder to 
SOLDERING the tip to give the entire tip a wet look. This 
process is called tinning, and it will protect the 
tip and enable you to make good connections. 
When solder tends to “‘ball”’ or does not stick to 
the tip, the tip needs to be cleaned and retin- 
ned. 


Soldering is one of the most important operations you 
will perform while assembling your kit. A good sol- 
der connection will form an electrical connection be- 
tween two parts, such as a component lead and a 
circuit board foil. A bad solder connection could pre- 
vent an otherwise well-assembled kit from operating 


properly. 
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PARTS 


Resistors will be called out by their resistance value 
in 2 (ohms), kQ (kilohms), or MO (megohms). Certain 
types of resistors will have the value printed on the 
body, while others will be identified by a color code. 
The colors of the bands and the value will be given in 
the steps, therefore the following color code is given 
for information only. 


EXAMPLES: 


5 


1,000 
+10% 


15 x 1,000 = 15,000 © (15,000 OHMS), 
OF IS kOe 


ORANGE 3 


100,000 
GOLD +5% 


30 x 100,000 = 3,000,000 © (or 3 MQ) 
3 MQ = 3 MEGOHMS 


RESISTOR COLOR CODE 


COLOR 


BLACK 0 1 


BROWN ] 10 


Zz 
m 
oO 
nm 
~ 
oO 
oO 


WHITE 
GOLD 
SILVER 


eo 
oO 
— 


oO 
— 


Ge gHEATHKIT® 
== FP 
1/4-WATT 
thid 
1/2-WATT 
1-WATT 


TOLERANCE 


Gold 5% 
ee Silver 10% 
No Band 20% 


2nd DIGIT 


1st DIGIT MULTIPLY BY 


Co 


= 


2 


COP OPIS] w 


1,000, 000,000 


ooo a ar 


Capacitors will be called out by their capacitance 


value in uF (microfarads) or pF (picofarads) and type: 


ceramic, Mylar*, electrolytic, etc. Some capacitors 
may have their value printed in the following man- 


ner: 


First digit of 
capacitor’s value: 1 151K 


Second digit of \ 
capacitor’s value: 5 


EXAMPLES: 


151Ki=015 "1017150 pP 
759 = 75 X 0.1 = 7.5 pF 


NOTE: The letter ““R’’ may be used at times to signify a 
decimal point; as in: 2R2 = 2.2 (pF or pF). 


FOR THE 


NUMBER: 


Multiplier: Multiply the 
first & second digits by 
the proper value from the 
Multiplier Chart. 


To find the tolerance of 
the capacitor, look up 

this letter in the Tolerance 
columns. 


*DuPont Registered Trademark 


+0. 1pF 
=0. 25 pF C 
20S Bik 


+1. OpF 


Ge guEearHEITs 
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STEP-BY-STEP ASSEMBLY 


CIRCUIT BOARD ASSEMBLY 


START @ 


In the following steps, you will be 
given detailed instructions on how to 
install and solder the first part on the 
circuit board. Read and perform each 
step carefully. Then use the same 
procedure whenever you install parts 
on a circuit board. 


( ) Position the circuit board as 
shown,,with the printed side 
(notAhe foil side) up. 


( WR15: Hold a 47 k (yellow- 
violet-orange) resistor by the 
body as shown and bend the 
leads straight down. 


PUSH DOWN 
HERE 


( ) Push the leads through the holes 

' at the indicated location on the 
circuit board. The end with 
color bands may be positioned 
either way. 


Press the resistor against the cir- 
cuit board. Then bend the leads 
outward slightly to hold the re- 
sistor in place. 


= 


_ 
~— 


CONTINUE’ 


( ) Solder the resistor leads to the 
circuit board as follows: 


1. Push the soldering iron 
tip against both the lead 
and the circuit board foil. 
Heat both for two or three 
seconds. 


SOLDERING 
IRON 


COMPONENT 
LEAD es 
FOIL 
ee S 


CIRCUIT BOARD 


Then apply solder to the 


‘ey other side of the connec- 

tion. IMPORTANT: Let 

QO D @,) the heated lead and the 
we GO circuit board foil melt the 


QD cD D solder. 


SOLDERING 
ia IRON 
SOLDER 


Cea 


As the solder begins to 


- | 7 RASA os melt, allow it to flow 
, laa] {+ around the connection. 
Then remove the solder 

ae and the iron and let the 


connection cool. 


SOLDERING 


( ) Cut off the excess lead lengths 
close to the connection. WARN- 
ING: Clip the leads so the ends 
will not fly toward your eyes. 


Check each connection. Com- 
pare it to the illustrations on 
Page 10. After you have checked 
the solder connections, proceed 
with the assembly on Page 11. 
Use the same soldering proce- 
dure for each connection. 


PICTORIAL 1 


Page 10 


Ge-gHEATHKIT® 


A GOOD SOLDER CONNECTION 


fir: GHSOP TSE: CeAMeat PAT aca be Lie atl eek en eae Lean 


j SOLDER FLOWS OUTWARD 
AND GRADUALLY BLENDS 


WITH THE FOIL AND 
THE LEAD. 


INS ooOw 


I 
FOIL 
I 


i When you heat the lead and the circuit board foil at the same 
| time, the solder will flow evenly onto the lead and the foil. 


WEE 


Pgs 

/SOLUGGING 
4 

POSITIONED 

CORRECTLY 


The solder will make a good electrical connection between | 


the lead and the foil. 


POOR SOLDER CONNECTIONS 


SOLDER DOES NOT FLOW 


ONTO LEAD. A DARK ROSIN / 
BEAD SURROUNDS AND IN- el 
SULATES THE LEAD FROM ROSIN. “57 


THE CONNECTION. 7/7 SOLDERING 
7,~_ | RON 
BA POSITIONED 


INCORRECTLY 


FOIL 


When the lead is not heated sufficiently, the solder 
will not flow onto the lead as shown above. To cor- 
tect, reheat the connection and, if necessary, apply a 
small amount of additional solder to obtain a good 


p_Connection. 


1 
/ 
i 
| 
| 
i 
| 
“I 
I 
I 
i 
J 


Ne 


/4) ” SOLDERING 
SOLDER APPEARS TO FLOW ff PF WRON 
INWARD AND SET ON TOP SOE: POSITIONED 
OF THE FOIL. “ INC 


FOIL 


Ow 
a 

x 

mn 

(7) 

+ 

re 

~< 

= GE EE Se Gee ee 


When the foil is not heated sufficiently the solder will 
blob on the circuit board as shown above. To correct, 
reheat the connection and, if necessary, apply a small 
amount of additional solder to obtain a good connec- 
tion. 


ee 


SOLDER BRIDGES 


A solder bridge between two adjacent foils is shown 
in photograph A. Photograph B shows how the con- 
nection should appear. A solder bridge may occur if 
you accidentally touch an adjacent previously sol- 
dered connection, if you use too much solder, or if 
you ‘‘drag”’ the soldering iron across other foils as you 
remove it from the connection. A good rule to follow 
is; always take a good look at the foil area around each 
lead before you solder it. Then, when you solder the 
connection, make sure the solder remains in this area 
and does not bridge to another foil. This is especially 
important when the foils are small and close together. 
NOTE: It is alright for solder to bridge two connec- 
tions on the same foil. 


Use only enough solder to make a good connection, 
and lift the soldering iron straight up from the circuit 
board. If a solder bridge should develop, turn the 
circuit board foil-side-down and heat the solder be- 
tween connections. The excess solder will run onto 
the tip of the soldering iron, and this will remove the 
solder bridge. NOTE: The foil side of each circuit 
board has a coating on it called ‘‘solder resist.” This is 
a protective insulation to help prevent solder bridges. 


A 


SOLDER 
BRIDGE 
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START @ 


Position the circuit board as 
shown with its printed side up. 


Then complete the following 


) Cut a 3/4” small red wire and 
remove all of the insulation. In- 


stall this bare wire in the next to) i) : 
QD OD CONTINUE 
3/4" bare wire. Solder the wire to 2 e: - ( G22: 1-8 pF trimmer. Insert the 
the foils and cut off the excess <) Gm lugs into the circuit board and 
lengths. CE SP ~ oO solder them to the foil. Position 
C5 the raised dot as shown. 
RAISED 


R6: 22 kO (red-red-or , 
( (re ange) Kee 


Cs 
tl g/L 
( R7: 330 Q (orange-orange- lls i. 

| yy, Wl. 
a | Y 


) 
| 
( R3: 620 © (blue-red-brown). : 4 I; 
( )/Solder the leads to the foil and LIL Fe 7 
age /; 
4 /\ U1, 
ZS 


brown). 


cut off the excess lead lengths. 


(Ar 68 kO (blue-gray-orange). 


C12: 1.5-20 pF trimmer. IT IS 
VERY IMPORTANT to solder 
the correct trimmer lug to the 
correct foil. One trimmer lug 
will be called the ground lug. 
This is the lug that is connected 
to the metal plate directly under 
the screw on the trimmer. 


(R17: 22 kO, (red-red-orange). 


( vhs: 33 kQ (orange-orange- 
orange). 


( Yo : 3300 © (orange-orange-red). 


| 


) R18: 100 kQ (brown-black- 


yellow). PLATE DIRECTLY 


UNDER THE 


( ) Solder the leads to the foil and r 
cut off the excess lead lengths. 


= 
MLLLLILLETTD LED WAL LILTSESELELTEULTITTELTLLLEEL SEED 


DIRECTLY, 


UNDER TRIMM 
THE SCREW oe irae 


PICTORIAL 2 


ie) WY, S/n (INCHES) 2 3 4 5 6 v4 
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CONTINUE 


NOTE: When you install electrolytic 
capacitors, ALWAYS position the 
plus (+) mark on the capacitor to- 
ward the plus (+) mark on the circuit 
board. If the capacitor has only a 
minus (—) mark on it, position this 
away from the plus mark on the cir- 
cuit board. 


START @ 


NOTE: A coating on ceramic and 
Mylar capacitor leads can extend 
through the circuit board and make 
soldering difficult. Therefore, al- 
ways space ceramic and Mylar 
capacitors 1/16” off the circuit board. 


COATING COATING 


1/16" eta 
fel 


aaiakla| We Wink ek ZZZZy 


1/16" 


ore On O 


PLUS (+) MARK 


; SS + j 
( C8: .02 uF ceramic. : : 
is LLID so’ (J C20: 100 uF electrolytic. 


( ¥Cs: 10 pF ceramic. 


ee A C21: 100 uF electrolytic. 


oo .02 uF ceramic. 


( )C10: .02 uF ceramic. | QUID 

( 4 C7: 100 pF ceramic. ey ae 

( CS: .02 uF ceramic. eeee |: 
Ores bea eae aa 

(| )} C1: .015 wF Mylar. 


) ZD1: 5.6 V zener (#56-616). Be 
“sure to position the banded end 
as shown. 


NN al 
Ney 


3:40 pF ceramic. 


C17: 47 pF ceramic. 


(- ) Solder the leads to the foil and 
cut off the excess lead lengths. 


i 


( J} C15: .02 uF ceramic. 
(~) C18: 10 pF ceramic. 


( Y €2:.0027 wF Mylar. 


( ) Solder the leads to the foil and 
cut off the excess lead lengths: 


PICTORIAL 3 
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START @ 


NOTE: Install the following transis- 
tors as shown. First line up the flat on 
each transistor with the outline of the 
flat on the circuit board. Then insert 
the E, B, and C leads into their correct 
holes. Solder the leads to the foil and 
cut off the excess lead lengths. 


eee 


CONTINUE <> 


(<J R5: 5 k (5000) control (#10- 
904). Seat the control firmly 
against the circuit board and 
solder the lugs to the foil. 


CA Q5: MPSA20 transistor (#417- 
801). 


UT a1: MPSA20 transistor (#417- 
* 801). 


(A Q3: MPSA20 transistor (#417- 
801). 


( Q1: MPS6520 transistor 
(#417-134). 


lrg | i 
O- (A Ris: 50 kQ control (#10-385). 
NOTE: The following transistor may cl] Solder the lugs to the foil. 
be supplied in one of two styles. 
Identify the E, B, and C leads of the i ecae Q7: 2N5458 transistor (#417- 
transistor. Then insert the E, B, and C <a 291). Line up the flat of the 
leads into the ‘corresponding E, B, » gE transistor with the outline of the 
and C holes in the circuit board. Posi- flat on the circuit board. Then 
tion the transistor 1/4” above the cir- insert the D, S, and G leads into 
cuit board. Solder the leads to the foil their correct holes, Solder the 
and cut off the excess lead lengths. leads to the foil and cut off the 
WIDE FLAT CO excess lead lengths. 
SPACE SUE 


) Q6: 2N5770 transistor (#417- 
293). 


( ) Q2: 2N4121 transistor (#417- 
235). PICTORIAL 4 
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= a 
Gip#6 LOCKWASHER 


NARROW 
FLANGE 


6-32 NUT 


PICTORIAL 5 


CHASSIS ASSEMBLY 


Refer to Pictorial 5 for the following steps. 


NOTE: When hardware is called for in a step, only the 
screw size will be given. For instance, if ‘6-32 x 1/4” 
hardware’”’ is called for, it means that a 6-32 x. 1/4” 
screw, one or more #6 lockwashers, and a 6-32 nut 
should be used for each mounting hole. The Detail 
referred to in the step will show the proper number 
and placement of lockwashers. 


Use the plastic nut starter supplied with this kit to 
hold and start 6-32 nuts on screws. 


( PA Locate the chassis and position it as shown. The 
side of the chassis with the wider flange is the 
front. The narrow flange is across the rear of the 
chassis. 

jf. 

( )/ Mount a #6 solder lug at BA with 6-32 x 1/4” 

hardware. Position the lug as shown. 


( ) Mount the circuit board to the top of the chassis. 
Use 6-32 x 1/4” hardware. 


Refer to’Pictorial 6 for the following steps. 


/ 
/ 


( Locate the 2-section tuning capacitor (#26-57) 
and turn the shaft counterclockwise to fully 
close the plates. Keep the plates in this position 

_té minimize the chance of damage to the 


f 


A capacitor plates. 


( *) ©€13/C14: Mount the 2-section tuning capacitor 
to the circuit board with three 6-32 x 3/16” 
screws and three #6 lockwashers. 


( ) Cut two 1-1/4” red wires. Remove all of the 
insulation from both wires. 


NOTE: In the following steps, (NS) means not to sol- 
der the connection because other wires will be added 
later. (S- ) with anumber such as (S-3) means to solder 
the connection. The number following the ‘‘S”’ tells 
how many wires are in the connection. 


( Connect a 1-1/4” bare wire between tuning 
capacitor C13/C14 lug 1 (S-1) and hole N on the 
circuit board (S-1). 
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2-SECTION 
TUNING CAPACITOR 
€13/C14 


CIRCUIT 
BOARD 


jae ( HIGH BAND 
Ff 
Ny 


EID 46 LOCKWASHER 


& 6-32 x 3/16" 


SCREW 


PICTORIAL 6 


7 


PA 
( ) AConnect the other 1-1/4” bare wire between tun- (a Locate the preformed high band coil packed 
ing capacitor C13/C14 lug 2 (NS) and hole Z on with the rotary switch. Do not bend or distort 
the circuit board (S-1). this coil. It has been preformed at the factory for 
x the correct value. You can bend the tap lead as 
( C16: Connect the 2.2 pF (red-red-white) necessary. 
phenolic capacitor between tuning capacitor / 
C13/C14 lug 2 (S-2) and hole S on the circuit 
/ooard (S-1). (~ ) L5: Connect the high band coil to tuning 
capacitor C13/C14 between the solder lug on 
( Be sure to cut off the excess lead lengths. the back of the tuning capacitor (S-1) and lug 4 
: (S-1). Connect the tap lead coming from the coil 
Co?) ount a #6 solder lug to the back of tuning to hole T on the circuit board (S-1). Make sure 
capacitor C13/C14 as shown, with a 6-32 x 3/16" the tap lead does not touch the tuning capacitor. 
screw. Position the solder lug as shown. 
Oa. 34>. 1 (INCHES) 2 3 4 5 6 i 


Die Sih (EM),2 3 4 5 6 7 8 9 
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50002(5K) 
CONTROL 
(#10-1100) 
6-32 x 1/4" 
SCREW 


Ge JHEATHEIT® 


10002(1K) 
CONTROL 
(10-1017 


PICTORIAL 7 


Refer to Pictorial 7 for the following steps. 
( ) Position the chassis bottom side up as shown. 
( ) SW2: Mount a 2-lug slide switch at SW2 on the 


chassis. Use 6-32 x 1/4” screws. Be sure to posi- 
tion the switch lugs as shown. 


o_o 
— 


SW3: In the same manner, mount a 2-lug slide 
switch at SW3. 


RQ: Refer to Detail 7-A and install a 5000 2 (5k) 
control at R9. Insert the control tabs through the 
chassis. Then bend the tabs over. Be sure to 
position the control lugs as shown. 


=— 
— 


R16: In the same manner, install a 1000 2 (1k) 
control at R16. Be sure to position the control 
lugs as shown. 


Foamy 
Nee 


ie) Vide Vi S/o omit (INCHES) 2 3 


2 
1/8 , 3/8 | 5/8, 7/8 | | | 


Oo s5 1 (CM) 2 3 4 5 6 7 8 


NOTE: When you are instructed to prepare wire as in 
the next step, cut the wire to the indicated length and 
remove 1/4” of insulation from each end. The wires 
are listed in the order in which they will be used. 


( ) Prepare the following wires: 


4" white 

2-1/4” black 

Day black 

1-3/4" red 

mt red 

of red 

ep red 

au black 
5-1/4" white 
4-1/2" white 


NOTE: When you connect a wire to the foil side of the 
circuit board as in the next step, position the insula- 
tion on the wire up off the foil so the solder can flow in 
around the bare wire and form a good connection. See 
inset drawing. 
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Detail 7A 


GS 
( Alec a 4” white wire between control R16 


lug 3 (S-1) and hole U on the circuit board (S-1). 


( } Kennet a 2-1/4" black wire between control 
R16 lug 1 (NS) and hole L on the circuit board 
(S-1). 


( } Connect one end of a 2” black wire to control 
R16 lug 1 (S-2). The other end of this wire will 
be connected later. 


( Connect a 1-3/4” red wire between switch SW2 
lug 2 (S-1) and hole P on the circuit board (S-1). 


( Connect one end of a 7” red wire to switch SW2 
lug 1 (S-1). Route the other end of this wire 
through hole BC. 

( Connect a 2” red wire between switch SW3 lug 2 
(S-1) and hole A on the circuit board (S-1). 

( ae Connect one end of a 7” red wire to switch SW3 
lug 1 (S-1). Route the other end of this wire 
through hole BC. 


( Je an an additional 1/2” (3/4” total) of insula- 
tion from one end of the 3” black wire. Then 
insert this bare end through control R9 lug 1 
and connect it to hole V on the circuit board. 
Solder hole V and lug 1. The other end of this 
wire will be connected later. 


BLK RED (rn 
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(J Connect a 5-1/4” white wire between control R9 
lug 2 (NS) and hole C on the circuit board (S-1). 


( } Connect a 4-1/2” white wire between control R9 
lug 3 (S-1) and holeB on the circuit board (S-1). 


BANANA 


ee 


Detail 8A 


Refer to Pictorial 8 for the following steps. 


() Refer to Detail 8A and mount the front panel to 
the chassis with two red banana jacks and two 
black banana jacks. Use the hardware supplied 
on the banana jacks. Be sure to install the red 
and black jacks as shown. 


(-+ Connect the black wire coming from control R9 
c lug 1 to the black banana jack (S-1). 


( a C6: Connect a .02 uF ceramic capacitor between 
control R9 lug 2 (S-2) and the red banana jack 
(S-1). Keep the leads short. 


’ ( y Connect the black wire coming from control 


R16 lug 1 to the black banana jack (S-1). 


(A C11: Connect a .02 uF ceramic capacitor be- 
tween control R16 lug 2 (S-1) and the red 
banana jack (S-1). Keep the leads short. 


( ) Set the chassis aside temporarily. 


mn RED BLK 


PICTORIAL 8 
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WAFER C WAFER B 
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PICTORIAL 9 


Refer to Pictorial 9 for the following steps. 


( ) Locate the rotary switch (SW1) and position it 
as shown. Be very careful not to damage any of 
the coils on the switch. 


NOTE: There is a bare wire extending from lug 6 on 
the front wafer of the switch. Do not cut this wire off. It 
will be connected later. 


( ) Locate the following resistors and cut both 
leads of each resistor to 1/2”. 


47 kO (yellow-violet-orange) 
22 kQ (red-red-orange) 

47 kQ (yellow-violet-orange) 
68 kO (blue-gray-orange) 

47 kQ (yellow-violet-orange) 


Connect the prepared resistors to wafer C of the rotary 
switch as follows: 


( )/ R10: 47 kO resistor (refer to the color code 
above) between lugs 12 (NS) and 1 (NS). 


OPS Vari Ai San (INCHES) ee 3 


‘4 


5 1 (CM) 2 3 4 5 6 7 8 


( ) R11: 22 kO resistor between lugs 1 (S-2) and 2 
oN 


(1 R12: 47 kO resistor between lugs 2 (NS) and 3 
(NS). 


(°) R13: 68 kO resistor between lugs 3 (S-2) and 4 
(NS). 


( y R14: 47 kO resistor between lugs 4 (S-2) and 6 
(NS). NOTE: Do not connect the one resistor 
lead to lug 5 by mistake. 


( ) Prepare the following wires: 


1-3/4” red 

2 red 

ys white 

1-3/4" white 

2-1/4" white “ 
ba! white 

2-3/4" black 

Ze white 

1-3/4” white 


4 5 6 ts 


ee 3/8 | 5/8, 7/8 l | | | | | | 
Oo 


10 1 12 13 14 15 16 17 
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Connect the following wires to wafer C of the rotary 
switch. In most cases, only one end of each wire will 
be connected at this time. 


( Pe 1-3/4” red wire between lugs 2 (S-3) and 5 (S-1). 


( POL end of a 2” red wire to lug 6 (S-2). 
i! One end of a 2” white wire to lug 7 (S-1). 

( JX One end of a 1-3/4” white wire to lug 8 (S-1). 
(7 On end of a 2-1/4” white wire to lug 9 (S-1). 
( el end of a 2” white wire to lug 10 (S-1). 

( ) One end of a 2-3/4" black wire to lug 12 (S-2). 


( X Connect one end of a 2” white wire to wafer B 
lug 9 (S-1). 


( ) Connect one end of a 1-3/4” white wire to wafer 
A lug 9 (S-1). 


Refer to Pictorial 10 (Illustration Booklet, Page 2) for 
the following steps. 


( J6 Position the chassis right side up as shown. 


( pa SW1: Refer to Detail 10A and install the rotary 
switch into the front panel at BB. Use a 3/8” 
lockwasher, a 3/8” flat washer, and a 3/8” nut. 
Do not tighten the hardware. 


( Rotate the rotary switch so the bare wire coming 
from lug 6 on the front wafer can be inserted 
through solder lug BA. Then position the 
switch so lugs 1 and 12 are up. Tighten the 
switch hardware. 


( x Pull the bare wire through solder lug BA and 
solder it to the lug. Cut off any excess length. 


Connect the wires coming from the rotary switch 
wafer C to the circuit board as follows: 


( Red wire coming from lug 6 to hole F 
(S-1). | 


( < whi wire coming from lug 7 to hole H 
Lp, eS & 


( Ais White wire coming from lug 8 to hole R 
(S-1). ; 
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( “Mails wire coming from lug 9 to hole J 
(S-1). 


(-7 White wire coming from lug 10 to hole D 
(S-1). 


ie ) Black wire coming from lug 12 to hole E 
(S-1). 


( J Connect the white wire coming from wafer B 
Aug 9 to hole G (S-1). 

( 4 Connect the white wire coming from wafer A 
lug 9 to hole K (S-1). 


Refer to Detail 10B (Illustration Booklet, Page 3) and 
connect one of the battery connectors to the circuit 
board as follows: 


(4 Red wire to hole AB (S-1). 
(_) Black wire fo hole AGis41). 


Connect the other battery connector to the circuit 
board as follows: 


( i Red wire to hole AE (S-1). 


( ¥ Black wire to hole AF (S-1). 


( Y Carefully peel the paper backing from the blue 
and white label and press the label into place on 
the inside of the front panel. Make sure you 

e: refer to the numbers on the label in any com- 
munications you have with the Heath Company 
about this kit. 


( ve Refer to Pictorial 11 (in the Illustration Booklet) 
and prepare two test leads. Use the black and 
red test leads (stranded wire). 


NOTE:If you purchased the AC Power Supply, disre- 
gard the next two steps and proceed to “Power Sup- 
ply Switch and Connector Wiring”’ on Page 20. If you 
are going to use battery power ONLY, perform the 
next two steps and then proceed to ‘Knob and Dial 
Pointer Installation” on Page 22. You will need the 
leftover black and red wires to modify your unit if you 
purchase the AC Power Supply later. 


Refer to Detail 10C for the next two steps. 


Connect the wire coming from SW2 lug 1 to 
circuit board hole AA (S-1). 


Connect the wire coming from SW3 lug 1 to 
circuit board hole AD (S-1). 
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POWER SUPPLY SWITCH AND 
CONNECTOR WIRING 


NOTE: When you complete the following steps, your 
unit will work with batteries as well as with the AC 
power supply. 


Remove the following parts from the AC power sup- 

ply kit. Use these parts in the following steps. 
Quantity Description 

Female connector shell 

Male connector pin 

6-lug slide switch 

2.9 mH choke (#45-81) 

Mounting plate 

6-32 x 1/4” screws 


PO er an Sa SO 


( A Prepare the following wires: 


4” black 
4" red 
4” red 
1-3/4" red 


Refer to Pictorial 12 for the following steps. 


( re Position the chassis as shown. 


NOTE: The other end of the next three wires will be 
connected later. 


(<) Connect one end of a 4” black wire to circuit 
board hole X (S-1). 


( ) Connect one end of a4” red wire to circuit board 
hole AA (S-1). 


( ) Connect one end ofa 4” red wire to circuit board 
hole AD (S-1). 


( ) Locate the 6-lug slide switch and the 2.9 mH 
choke. 


( ) Cut both leads of the 2.9 mH choke to 3/4”. 


NOTE: In the next step, it does not matter which way 
the switch is positioned. 


(/) L6: Connect the 2.9 mH choke between lugs 3 
(NS) and 6 (S-1) of the switch. 


( ) Refer to Detail 12A, Part A and crimp and solder 
a male connector pin onto one end of a 1-3/4” 
red wire. 
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CRIMP AND 
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Lan thin? 


CONNECTOR 
SHELL WITH 
EARS 


Detail 12A 


( ) Connect the other end of this same wire to 
~ switch SW4 lug 3 (S-2). 


( ) In the same manner, crimp and solder a male 
connector pin onto the free end of the black wire 
coming from hole X on the circuit board. 


NOTE: In the next two steps, the connector pins will 
“click” as they lock into place. 


( J Refer to Detail 12A, Part B and insert the con- 

¢  nector pin on the red wire into the female con- 
nector shell, hole 1. NOTE: The hole numbers 
arg . stamped in the back part of the connector. 


(fn the same manner, insert the connector pin on 
the black wire into hole 2 of the female connec- 
tor shell. 


( ), Gently pull on both of the wires that you just 

‘ installed. If the pins pull out of the connector 

shell, push them back in until they ‘‘lock”’ in 
place. 


( /) Connect the red wire coming from hole AA on 
the circuit board to SW4 lug 4 (S-1). 


( hj Connect the red wire coming from hole AD on 
the circuit board to SW4 lug 1 (S-1). 


lug 5 (S-1). Make sure you do et connect the 


v ) Connect the red wire coming >i SW2 to SW4 
wire coming from switch SW3 by mistake. 


( ) Connect the red wire coming from SW3 to SW4 
lug 2 (S-1). 
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6-32 x 1/4" 
SCREW 


PICTORIAL 13 


Refer to Pictorial 13 for the following steps. 


( )P1: Bend the ears of the connector shell back 

‘against the side of the body as shown. Position 
the pointed end as shown. Push the connector 
shell into the mounting plate hole at P1. The 
ears of the connector shell will lock into place at 
the edges of the hole. 


( 
\ 


(f) SW4: Install the switch on the mounting plate 
with two 6-32 X 1/4” screws. Be sure to position 
the switch lugs as shown. 


KNOB AND DIAL POINTER INSTALLATION 
Refer to Pictorial 14 for the following steps. 


( ) Refer to Detail 14A and locate the dial pointer 
and an 8-32 x 1/8” setscrew. Start the setscrew 
into the dial pointer collar. - 


( ) Slide the dial pointer onto the tuning capacitor 
shaft. Loosen the tuning capacitor hardware 
which holds it to the chassis and adjust the 
capacitor and/or sheet metal to center the dial 
pointer in the hole. Retighten the hardware. 


NOTE: In the following steps, the dial pointer must be 
positioned so that it will move an equal distance past 
the dial scale at both ends. 


( 


) 
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Make sure the tuning capacitor shaft is fully 
counterclockwise, and position the dial pointer 
black line a little below the left end of the dial 
scale. Lightly tighten the setscrew. 


g 8-32 xe" 
i SETSCREW 


DIAL POINTER 


& Detail 14A 
8-32 x 7/16" 
SETSCREW 


Turn the capacitor fully clockwise and see if the 
pointer line is the same distance past the dial 
scale as you set it at the other end. Adjust it as 
necessary and tighten the setscrew. 
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HEATHEIT RF OSCILLATOR MODEL 1G-5280 


RANGE 


KNOB WITHY |” 
POINTER J 35" 


RANGE SWITCH 


[epee Jas cet RF Pe Se ond 
OFF ON AMPLITUDE OUTPUT 


PICTORIAL 14 


( ) Start 8-32 x 7/16” setscrews into both knobs. 
Note that one knob hasa black pointer; the other 
knob does not. 


( ) Slide the knob (without the black pointer) onto 
the tuning capacitor shaft. Tighten the 
setscrew. 


( ) Refer to Detail 14B and use a pair of pliers to 
turn the Range switch shaft fully coun- 
terclockwise. 


NOTE: In the next step be sure the pointer aligns 
properly. If necessary loosen the switch hardware and 
turn the switch slightly. 


( ) Slide the remaining knob (with the black 
pointer) onto the Range switch shaft with the 
pointer at “.31 - 1.1A.” Tighten the setscrew. 


This completes the wiring of your RF Oscillator. Care- 
fully perform the following checks. 


CHECKOUT 


( ) Check the foil side of the circuit board for poor 
solder connections or solder bridges. 


( ) Cutoffany excess lead lengths on the foil side of 
the circuit board and on the rotary switch, that 
could touch another foil or connection. 


( ) Check the transistors to make sure they are cor- 
rectly installed. 


( ) Check the electrolytic capacitors to make sure 
the plus (+) marked leads are correctly instal- 
led. 


Proceed to ‘‘Adjustments and Calibration.” 


KNOB WITH POINTER 


8-32 x 7/16" 
SETSCREW 


Detail 14B 
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ADJUSTMENTS AND CALIBRATION 


In the following steps, if you do not get the indicated 
results, turn the Oscillator off and refer to the “In Case 
of Difficulty” section. 


Refer to Pictorial 15 (Illustration Booklet, Page 4) and 
study the operation of each switch and control of the 
RF Oscillator. Note the location of the ‘“AMPL ADJ” 
control (R5), “BIAS ADJ” control (R19), and trimmer 
capacitors C12 and C22 on the circuit board. 


POWER SUPPLY CONNECTION 


Perform this step only if you are going to use batteries. 


( ) Connect the two 9-volt batteries, which you 
purchased earlier, to the battery connectors. If 
you wired the power supply switch, place this 
switch in the Batt position. 


NOTE: If you are using battery power ONLY, disre- 
gard the following steps and proceed to “Oscillator 
Amplitude Adjustment.” 


(/) Connect one of the five connector shells coming 
from the Power Supply to P1 on the mounting 
plate. Make sure the wire colors at both connec- 
tors are the same and are not reversed. See the 
inset drawing #1. 


( ) Place the LINE/BATT switch to the LINE posi- 
tion. 


( 4) Plug the Power Supply line cord into the ap- 
propriate AC receptacle. 


OSCILLATOR AMPLITUDE ADJUSTMENT 


(/ ) Place the AF OFF/ON switch in the ON posi- 
tion. 


( 4 Connect aDC voltmeter to the base of Q3 and set 
the BIAS ADJ control to read 4.3 volts on the 
meter. 


( ) Disconnect the DC voltmeter. 


( ) Place the AF OFF/ON switch in the OFF posi- 
tion. 

NOTE: You will need a voltmeter capable of measur- 

ing AC for the following steps. 


( ) Set the meter to the lowest range capable of 
measuring 2 volts AC. 


( J} Place the AF OFF/ON switch in the ON posi- 
tion. 


( ) Turn the AF AMPLITUDE control to the 
/ maximum clockwise position. 


( ) Connect an AC voltmeter to the emitter of Q3 
/ and set the AMP/ADJ control to measure 2 volts 
rms on the meter. 


(_ ) Disconnect the AC voltmeter. 


PRESET ADJUSTMENTS 


The coil slug adjustment which determines the lower 
end frequency of each band, has been adjusted to 
precision standards at the factory. 


The trimmer capacitors adjust the high end fre- 
quency. When you preset these in the next two steps, 
the RF Oscillator will be reasonably close to the final 
calibration. 


( ) Refer to Pictorial 15 and preset trimmer 
capacitor C12 as follows: Turn the screw down 
until it is snug; then turn it counterclockwise 
1-1/2 turns. 


( ) Adjust trimmer C22 to the position shown in 
Pictorial 15. 


NOTE: Two calibration methods are provided for 
greater accuracy. A frequency counter provides the 
most accurate and quickest method of calibration. If 
you have a frequency counter, disregard the ‘‘Radio 
Calibration” steps below and follow the steps under 
“Frequency Counter Calibration” on Page 26. If you 
do not have a frequency counter, you may use a radio. 
Follow the steps under ‘Radio Calibration.” 


RADIO CALIBRATION 
Bands A through D 


( ) Turn the RF Oscillator and AM-FM radio on. 
Allow the Oscillator and radio to warm up for 
15 minutes so all components will reach normal 
operating temperature. 


( ) Connect the test leads to the RF OUTPUT jacks. 
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The following procedure will be used to calibrate the 
RF Oscillator. 


First, you will tune in a signal of known frequency on 
the AM radio. Next, you will set the FREQUENCY dial 
of the Oscillator to the exact frequency of the station 
the radio is tuned to. Then you will tune the RF 
Oscillator to the same frequency as the radio station 
by adjusting it until you hear a ‘‘zero beat’ in the 
radio. 


“Zero beat’’ is the signal that is created by the beating 
together of the Oscillator signal and the station signal 
in the radio. Assume that the two signals are 5 to 10 
kHz apart. The beat signal will start out as a high 
pitched tone which gradually changes as the fre- 
quency difference becomes lower until the tone be- 
comes very low pitched. Once you pass the zero beat 
point, the tone will gradually increase in pitch until 
you can no longer hear it. 


At these frequencies, it is often hard to get an exact 
zero beat (no sound at all) between the signals. Often, 
alow pitched tone or a slow popping sound will be as 
close as you can come to a zero beat. The output level 
of the Oscillator should be just high enough to give a 
clear beat sound; do not set the output level higher 
than necessary. 


( ) Tune the AM radio to a station of known fre- 
quency between 800 and 1000 kHz. The fre- 
quency of this station should fall directly on 
one of the calibration points on the frequency 
dial, such as 800, 850, 900, or 1000 kHz. 


( ) Turn the FREQUENCY dial on the Oscillator to 
the exact frequency of the station the radio is 
tuned to. 


( ) Turn the RANGE switch to band A. 


( ) Turn the AF OFF/ON (Modulation) switch to 
OFF. 


( ) Turn the RF AMPLITUDE control fully 
clockwise. 


( ) Place the red test lead near the loop or antenna 
lead of the AM radio, but do not connect it 
directly to the radio. 


( ) Adjust trimmer capacitor C12 for a zero beat in 
the radio. Use the RF AMPLITUDE control to set 
the output level of the Oscillator just high 
enough to give a clear zero beat in the radio. 


This completes the calibration of bands A through D. 
Turn the AM radio off. 


NOTE: You can slightly improve the accuracy if you 
adjust the slug in each coil by zero beating the Oscil- 
lator signal with an accurate frequency standard. For 
an accurate frequency standard, tune a communica- 
tions receiver toa WWV frequency such as 2.5 MHz, 5 
MHz, 10 MHz, etc., (National Bureau of Standards). 
You can also obtain standard frequencies from a pre- 
cision laboratory generator (with an accuracy of at 
least 1%), used in conjunction with an oscilloscope to 
indicate the zero beat. If you adjust the coil slugs, 
adjust each band near the low end of the dial. A coil 
alignment tool for adjusting the coil slugs is supplied 
with the kit. 


Band E 


Tocalibrate band E to obtain additional accuracy, you 
must use an FM radio. 


( ) Turn on the FM radio and tune it to a station 
between 88 MHz and 100 MHz. 


( ) Set the RANGE switch to band E, and turn the 
FREQUENCY dial pointer to the frequency of 
the FM station. 


( ) Turn the AF OFF/ON (Modulation) switch to 
ON, and advance the AMPLITUDE control 
about 20° clockwise from the maximum coun- 
terclockwise position. 


( ) Connect the test leads to the RF OUTPUT jacks 
then connect the free ends to the antenna termi- 
nals of the FM radio. 


( ) Turn the Oscillator FREQUENCY dial pointer 


back and forth and listen for the 1000 Hz tone 
modulation in the FM radio. This 1000 Hz tone 
will be weakest at the correct frequency, and it 
will be louder on both sides of this frequency. 
Adjust the modulation AMPLITUDE control as 
required. 


( ) Turn the Oscillator FREQUENCY dial to the 
place where the 1000 Hz tone is weakest. If the 
dial indicator points to a frequency other than 
the station frequency, adjust trimmer capacitor 
C22 and retune the dial pointer to the weakest 
1000 Hz tone. Repeat this procedure until the 
correct frequency is indicated on the Oscillator 
dial. 


( ) Turn the oscillator and the radio off. 


This completes the “Adjustment and Calibration.” 
Proceed to ‘‘Final Assembly.”’ 
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FREQUENCY COUNTER CALIBRATION 


( ) Move the MODULATION switch to the OFF 
position. 


( ) Turn the AMPLITUDE (RF) control fully 
clockwise. 


( ) Turn on the RF Oscillator and frequency 
counter and allow them to warm up for 15 mi- 
nutes. 


( ) Connect the RF Oscillator to the frequency 
counter. 


NOTE: Trimmer C12 is used to adjust the high end of 
bands A through D in the following steps. As you 
adjust the trimmer for each band, remember that the 
other bands will also be affected. Adjust the trimmer 
for the greatest overall accuracy. Use the alignment 
tool supplied with this kit to adjust the coil slugs. 


Adjust each of the bands for the high frequency with 


the trimmer capacitor and the low frequency of the 
respective band with the coil slug as follows: 


BAND | FREQUENCY ADJUST FREQUENCY | ADJUST 
TRIMMER COIL 


NOTE: To adjust coil L5, carefully squeeze the turns 
together (to lower the frequency) or spread them apart 
(to raise the frequency). 


a ae = 


( ) Turn the oscillator and the frequency counter 
off. 


This completes the “Adjustments and Calibration.” 
Proceed to ‘Final Assembly.” 
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FINAL ASSEMBLY 


SELF-RETAINING 
8 NUT ( ) Install five self-retaining nuts at V, W, X, Y, and 
Z.. Insert the slotted end of the nuts into the 
cabinet posts and press the nuts into the holes. 
Use a screwdriver handle to push the nuts down 
into the holes until they are flush with the posts. 
Set the cabinet top aside temporarily. 


Refer to Pictorial 17 (Illustration Booklet, Page 5) for 
the following steps. 


( ) Position the cabinet bottom as shown. 


( ) Refer to Detail 17A and cut a foam strip in half 
as shown in the inset drawing. 


PICTORIAL 16 ( ) Remove the backing paper from one side of the 
cut piece and press it into place at BC1 in the 
cabinet bottom as shown. 


Refer to Pictorial 16 for the following steps. 
( ) Inthe same manner, press the other half of the 


( ) Position the cabinet top as shown. foam strip in place at BC2. 


( ) Inthe same manner, install foam strips in BC3 
and BC4. 


aan oth 


STORAGE” 


Oa gules Detail 17A 
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Refer to Detai! 17B for the next four steps. 


( ) Install the Oscillator in the cabinet bottom. 
Slide the front panel into the cabinet groove. If 
you are using batteries with your RF Oscillator, 
install them in compartments BC3 and BC4 as 
shown. Note: You may store spare batteries in 
compartments BC1 and BC2. 


( ) Secure the chassis with two 6-32 x 3/8” self 
tapping screws. 


( ) Ifyou are using the AC Power Supply, snap the 
9-volt battery connectors onto the retainers on 
the cabinet bottom as shown in the Pictorial. 
This will keep them secure and out of the way. 
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( ) Install the appropriate mounting plate at the 
rear opening of the cabinet bottom as shown in 
the inset drawing. 


( ) Install the cabinet top on the cabinet bottom. 
Make sure the front panel slides into the cabinet 
groove and the top fits properly around the 
mounting plate. 


( ) Install five 6-32 x 1/2” screws in the cabinet 
bottom. Tighten the screws securely. 


( ) Refer to Detail 17C and store any cables or ac- 
cessories for your RF Oscillator in the cabinet 
top compartment as shown. 


This completes the “Final Assembly.” Proceed to 
“Operation.” 


OPERATION 


Pictorial 15 (Illustration Booklet, Page 4) explains the 
basic functions of the front panel controls. A detailed 
explanation of how to read the dial scale, and the use 
of some front panel controls, is given in the following 
paragraphs. 


DIAL SCALE 


The RF output frequency of the Oscillator depends on 
the number the FREQUENCY dial pointer is set to, 
and the position of the RANGE switch. Read bands A 
and C on the center dial scale; bands B and D on the 
outside dial scale; and band E on the inside dial scale. 
See inset drawing #2. 


Proceed as follows to read the dial scales: On band A, 
divide the number indicated on the dial by 100 to 
obtain the frequency in MHz. On bands B and C, 
divide the number indicated on the dial by 10 to 
obtain the frequency in MHz. On bands D and E, read 
the dial directly in MHz. Refer to inset drawing #2 on 
Pictorial 15 and the following table for examples of 
how to read the dial scale. 


BAND DIAL READING FREQUENCY 
A 75 (divide by 100) ~—-.750 MHz 
B 23 (divide by 10) 2.3 MHz 
G 75 (divide by 10) 7.5 MHz 
D 23 (read direct) 23 MHz 
E 77 (read direct) 77 MHz 


NOTE: The numbers from 100 to 220 on the inside of 
scale E are calibrated harmonic frequencies of band E. 
This dial scale, which should be read directly, adds 
another range of frequencies from 100 MHz to 220 


MHz. The most commonly used IF frequencies for. 
AM and FM radio receivers are indicated with a spe- 
cial mark on the dial; 455 kHz (AM) is marked on band 
A and 10.7 MHz (FM) is marked on band D. 


GENERAL 


When the AF OFF/ON (Modulation) switch is moved 
to ON, a 1000 Hz audio signal is available at the AF 
OUTPUT jacks. With this switch ON, you can mod- 
ulate the RF signal by turning the AF AMPLITUDE 
control clockwise. About 20° clockwise rotation gives 
30% modulation of the RF frequency. If an oscillos- 
cope is available, you may observe the modulated 
pattern. See Detail 15A. When maximum = 2X the 
minimum, modulation = 33%. When you use the 
audio output alone, you may turn off the RF Oscillator 


com 


Detail 15A 
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APPLICATIONS 


You can use your RF Oscillator as an RF signal source 
for the peak alignment of tuned circuits in some FM 
radios and tuners. More often, though, the sweep 
alignment method is used to align FM radios and 
tuners. For sweep alignment, an RF sweep generator 
is needed and your Oscillator may be used as a marker 
generator. Whenever possible, it is best to follow the 
detailed instructions from the manufacturer of the FM 
radio or tuner. 


There are many other applications for this Oscillator. 
Two basic applications are outlined here under AM 
Radio Alignment and Signal Injection. 


AM RADIO ALIGNMENT 


Pictorial 18 (Illustration Booklet, Page 6) shows a 
block diagram of a typical AM radio. This diagram 
includes all of the circuits that must be aligned. The 
radio speaker or a suitable voltmeter may be used as 
the output indicator. A voltmeter will indicate smal- 
ler changes in the output signal. 


If you use a DC voltmeter, set it to measure negative 
DC volts, and connect it to the output of the AVC filter 
circuit as shown. If you use an AC voltmeter, connect 
it between the two outside lugs of the volume control 
or across the speaker terminals. 


Be sure to use the proper frequency for alignment of 
the IF transformers. An IF frequency of 455 kHz will 
be used in the following procedure, since it is used in 
most AM radios, but your radio may use another IF 
frequency such as 262 kHz or 460 kHz. Follow the 
detailed instructions from the manufacturer of the 
radio whenever possible. 


Turn on the radio, RF Oscillator, and voltmeter 
if one is used. Allow the equipment to warm up 
for 15 minutes so that all components will reach 
normal operating temperature. 


Turn the AM radio dial to the high frequency 
end of the dial. 


If the radio uses a loop or rod antenna, place the 
red lead near the antenna. If there is no loop or 
rod antenna, connect the red lead to the antenna 
terminal and the black lead to the chassis of the 
radio. 


Set the Oscillator to 455 kHz (Band A) and turn 
on the 1000 Hz modulation oscillator. Turn the 
AF AMPLITUDE control clockwise approxi- 
mately 10°. 


Use an insulated alignment tool to adjust the IF 
transformers which are shown in the shaded 
portions of Pictorial 18. Start with the last IF 
transformer (next to the detector stage) and work 
toward the first; adjust each one for a maximum 
reading on the voltmeter or the loudest signal 
from the speaker. At the same time, reduce the 
Oscillator output to keep the output at 
minimum but still large enough to give an indi- 
cation on the voltmeter. 


Since the IF adjustments affect each other, re- 
peat the adjustments at least once for best re- 
sults. 


Set the RF Oscillator and radio to 1600 kHz. 
Adjust the oscillator trimmer capacitor (shown 
by light arrow in Pictorial 18) for maximum 
voltage reading. 


Page 30 


8. Set the RF Oscillator and radio to 1400 kHz. 
Adjust the antenna trimmer capacitor (also 
shown by light arrow) for maximum voltage 
reading. 


9. Set the RF Oscillator to 600 kHz and tune the 
AM radio to 600 kHz. 


10. Adjust the slug of the oscillator coil (shown by 
the dark arrow) for maximum reading on the 
voltmeter. Now tune the radioa slight amount in 
either direction so the signal sounds faint or the 
voltage reading decreases slightly. Again adjust 
the oscillator coil for maximum voltage, then 
note whether the voltage is larger or smaller 
than it was before. Retune the radio a slight 
amount again (in the same direction if the vol- 
tage increased, and in the other direction if the 
voltage decreased) and adjust the oscillator coil 
for maximum voltage. Repeat this retuning and 
coil adjustment process until you locate the os- 
cillator coil adjustment that produces the largest 
reading on the voltmeter. 


11. Repeat steps 8 through 10 again because there 
will be some interaction between the adjust- 
ments. 


This completes the alignment of the AM radio. 
SIGNAL INJECTION 


Signal injection is a technique used to troubleshoot 
weak or dead electronic devices (radio and TV receiv- 
ers, hi-fi amplifiers, etc.) to find the circuit that is not 
operating properly. In this method, a signal is 
coupled into the stages of the defective equipment, 
one stage at atime, until the defective stage is located. 


ANTENNA 


1000 kHz 
MODULATED RF 


455 kHz 
MODULATED RF 
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PICTORIAL 19 


Use care so the test signal does not overdrive the stage 
it is connected to. 


For example, this method might be used to find an 
open coupling capacitor between two amplifier 
stages. In this case, the signal would be heard when 
the 1000 Hz audio signal from the Oscillator is con- 
nected to the base of the second transistor. This is 
shown as point G in Pictorial 19. The signal will not 
be heard when the Oscillator is connected to the col- 
lector of the first transistor (point P). 


Pictorial 20 shows how signal injection can be used to 
find the faulty stage of an AM radio receiver. First the 
1000 Hz audio signal from the Oscillator is connected 
to the base of the output transistor then moved back to 
the audio transistor. If a normal sound is heard from 
the speaker in both cases, a modulated RF signal 
would be used to check the remaining stages of the 
radio. The modulated RF frequencies shown in Picto- 
rial 20 would be used. 


LkHz AUDIO SPEAKER 


OUTPUT 


PICTORIAL 20 
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IN CASE OF DIFFICULTY 


This part of the Manual provides you with informa- 
tion that will help you locate and correct difficulties 
which may occur in your Oscillator. This information 
is divided into two sections. The first section, ‘“‘Gen- 
eral,’ contains suggestions of a general nature in the 
following areas: 


@ Visual check and inspection. 
@ Precautions to observe when bench testing. 


The second section is a ‘Troubleshooting Chart” 
which contains a series of ‘‘Conditions” and ‘‘Possi- 
ble Causes.” Start your troubleshooting procedure by 
first reading the following ‘‘General”’ section. Then 
proceed to the appropriate “Condition” and “Possi- 
ble Cause.”’ 


GENERAL 
Visual Checks 


1. About 90% of the kits that are returned for repair 
do not function properly due to poor soldering. 
Therefore, you can eliminate many troubles by a 
careful inspection of connections to make sure 
they are soldered as described in the ‘“‘Solder- 
ing” section of the “Assembly Notes.” Reheat 
any doubtful connections and be sure all the 
wires are soldered at places where several wires 
are connected. Check carefully for solder 
bridges between circuit board foils. 


2. Check to be sure that the transistors are in their 
proper locations, and are installed correctly. 


3. Check the value of each part. Be sure the proper 
part has been wired into the circuit, as shown in 
the Pictorial diagrams and as called out in the 
wiring instructions. 


Check each electrolytic capacitor to be sure the 
lead near the positive (+) marking is at the cor- 
rect position. 


4. Recheck the wiring. Trace each lead in colored 
pencil on the Pictorial as you check it. It is fre- 
quently helpful to have a friend check your 


work. Someone who is not familiar with the unit 
may notice something you have consistently 
overlooked. 


5. Check all component leads connected to the cir- 


cuit boards. Make sure the leads do not extend 
too far through the circuit board and make con- 
tact with other connections or parts. 


6. Check all of the wires that are connected to the 
circuit board to be sure the wires do not touch 


the chassis. Make sure all wires are properly 
soldered. 


Precautions for Bench Testing 


e@ Be cautious when you test transistors. Al- 
though they have almost unlimited life 
when used properly, they are much more 
vulnerable to damage from excessive vol- 
tage and current than other circuit compo- 
nents. 


@ Becareful so you do not short any terminals 
to ground when you make voltage mea- 
surements. If the probe should slip, for 
example, and short out a bias or voltage 
supply point, it may damage one or more 
components. 


Do not remove any components from the circuit board 
while the unit is turned on. 


When you make repairs, make sure you eliminate the 
cause as well as the effect of the trouble. If, for exam- 
ple, you find a damaged resistor, make sure you find 
out what (wiring error, etc.) caused the resistor to 
become damaged. If the cause is not eliminated, the 
replacement resistor may become damaged when the 
unit is put back into operation. 


Refer to the ‘“X-Ray Views” (Page 35), ‘Identification 
Charts” (Page 36), and “Schematic Diagram’ (I]lustra- 
tion Booklet, Page 7) to locate the various compo- 
nents. 
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Troubleshooting Chart 


The following chart lists conditions and possible 
causes of specific malfunctions. If a particular part is 
mentioned (Q1 for example) as a possible cause, 
check that part and other components connected to 
that part to see that they are installed and/or wired 
correctly. Also check for solder bridges and poor con- 
nections in the surrounding area. It is also possible, 
on rare occasions, for a part to be faulty and require 
replacement. 


R5 adjustment. 
Ta 


In an extreme case where you are unable to resolve a 
difficulty, refer to the “Customer Service’ informa- 
tion inside the rear cover of the Manual. Your War- 
ranty is located inside the front cover. 
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SPECIFICATIONS 


RF OUTPUT SIGNAL 


Frequency (Range, 2.1-y.0is asinine welt ne eforen 


(DUI Ola Cel laces sie veces eaiiouns e108 
intermedi uiatiOO ee, neat. tem. ee ese ap en 
AF OUTPUT SIGNAL 

PTOQUGNCY Mitt tees ao swe d oruie + awe wpe eras « 
COU pUOUGE Os ee ec ts secs Cae one ct oo 
GENERAL 


Bronte pane eGontols tae atvastwititohl yee ae 


POWELLS RUDI Merete ts Be Met sins 8 saree eeNG 


Gabinet Dimensions meee eerie eke ok oe 


PI ECNVO1 SO Liecter doch pitin Geobacter hutny-nis os tome aonseet 


310 kHz to 110 MHz in five bands (bands A through 
E). 

100 MHz to 220 MHz (additional band of calibrated 
harmonics). 


100 mV rms (open circuit) approximately. 


1000 Hz. 


1000 Hz. 


2.0 volts rms (open circuit). 


Variable Frequency control. 

Range (Band) switch. 

Attenuator control (RF Amplitude). 

Modulation or AF Output control (AF Amplitude). 
Power on/off switches. 


Two 9-volt batteries and/or Heathkit Model IPA- 
5280-1. 


11” wide x 5 3/4” high x 7 3/4” deep. 
(27.9 cm wide X 14.6 cm high x 19.7 cm deep). 


3 1/4 lbs. (1.5 kg). 


$$$ $n 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time 
without incurring any obligation to incorporate new 
features in products previously sold. 
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CIRCUIT DESCRIPTION 


Refer to the Schematic drawing (Illustration Booklet, 
Page 7). 


A Hartley oscillator consisting of transistor Q5 and its 
associated circuitry, including coils L1 through L4, 
produces 310 kHz to 32.0 MHz in four bands. The 
higher band, 32 MHz to 110 MHz, has a separate 
oscillator that consists of Q6 and its associated cir- 
cuitry, including coil L5. The separate high band 
oscillator is necessary since it is impractical to switch 
coils in this frequency range. 


The output from either oscillator is coupled to output 
FET Q7. The h'gh frequency signal from Q6 couples 
through capaci. »r C18 to the gate of Q7. The signals 
from (25 are cap: citively coupled between the circuit 
board foils to the gate of Q7. 


The Q” output signal couples through amplitude con- 
trol Ri6 and C11 to the front panel output jack. 


RF output modulation is provided by varying the 
amouat of voltage applied to the oscillator circuit. Q4 
is connected as an emitter follower and acts as a 
“re ulator’ to provide the oscillators with the DC 
ve ige necessary for the desired RF output. A mod- 
u! ing signal applied to the base of Q4 varies the RF 


output in accordance with this signal and provides 
the amplitude modulated RF output. Amplitude 
Modulation control, R9, adjusts the audio output 
level and/or the modulation depth of the RF output. A 
voltage divider, resistors R10 through R14, switched 
by the Range switch and connected to the base of Q4, 
provides approximately the same RF output on all 
ranges. 


The audio oscillator circuit (Q1, Q2, and Q3, and the 
associated components) is a form of Wein bridge os- 
cillator. Q1 and Q2 provide the required amplifica- 
tion, and Q3 acts as an output and buffer stage. The 
amplitude of the output voltage is controlled by the 
amount of feedback applied as adjusted by control R5. 
Usually about 2 volts RMS is adequate to modulate 
the RF circuit; higher output might lead to severe 
waveform distortion. 


Power is supplied by two 9-volt batteries, one for the 
RF and one for the AF. The Oscillator can be powered 
by the Heathkit Model IPA-5280-1 AC Power Supply. 
In this case, the two supplies are separated by the 2.9 
mH coil, L6 (#45-81) to minimize the amount of RF 
leaving the Oscillator cabinet on the power supply 
cord. 
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Ge gHEATHKIT? 
CIRCUIT BOARD X-RAY VIEW 
NOTE: To find the PART NUMBER of a component B. Locate this same number in the “Circuit 
for the purpose of ordering a replacement part: Component Number” column of the ‘‘Parts 
List” in the front of this Manual. 
A. Find the circuit component number (R5, C. Adjacent to the circuit component number, 
C3, etc.) on the X-Ray View. you will find the PART NUMBER and DE- 


SCRIPTION which must be supplied when 
you order a replacement part. 


VIEWED FROM COMPONENT SIDE 
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SEMICONDUCTOR IDENTIFICATION CHART 
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FOR PARTS REQUESTS ONLY 
® Be sure to follow instructions carefully. 
@ Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

Please print all information requested. 
Be sure you list the correct HEATH part number exactly 
as it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% ($1.00 
minimum, $5.00 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $____ 
If you prefer COD shipment, check the COD box and 
mail this card. COD [] 


NAME 
ADDRESS 
CITY 
STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Invoice # 


Location 
Purchased 


TOTAL 
PRICE 


HANDLING AND SHIPPING 
MICHIGAN RESIDENTS ADD 4% TAX 
TOTAL AMOUNT OF ORDER 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


SEND TO: 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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FOR PARTS REQUESTS ONLY 
@ Be sure to follow instructions carefully. 
@ Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

Please print all information requested. 
Be sure you list the correct HEATH part number exactly 
as it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% ($1.00 
minimum, $5.00 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 
If you prefer COD shipment, check the COD box and 
mail this card. coD [J 


NAME 
AODRESS 
CITY 
STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model # Invoice # —_. 


Date Location 
Purchased Purchased —._..__ ee 


LIST HEATH TOTAL 
PART NUMBER 


PRICE 


TOTAL FOR PARTS 
HANDLING AND SHIPPING 


MICHIGAN RESIDENTS ADD 4% TAX 


TOTAL AMOUNT OF ORDER 


HEATH COMPANY 

BENTON HARBOR 

MICHIGAN 49022 

ATTN: PARTS REPLACEMENT 


SEND TO: 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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FOR PARTS REQUESTS ONLY 
®@ Be sure to follow instructions carefully. 
@ Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 

Please print all information requested. 
Be sure you list the correct HEATH part number exactly 
as it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% ($1.00 
minimum, $5.00 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $C 
If you prefer COD shipment, check the COD box and 
mail this card. COD [] 


NAME 
ADDRESS 
CITY 
STATE 


The information requested in the next two lines is not required 
when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model # Invoice # 


Date Location 
Purchased —__ SS Purchased 


LIST HEATH TY PRICE TOTAL 
PART NUMBER EACH PRICE 


TOTAL FOR PARTS 
HANDLING AND SHIPPING 
MICHIGAN RESIDENTS ADD 4% TAX 
TOTAL AMOUNT OF ORDER 
senoTO: HEATH COMPANY 
BENTON HARBOR 


MICHIGAN 49022 
ATTN: PARTS REPLACEMENT 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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FOR PARTS REQUESTS ONLY 
® Be sure to follow instructions carefully. 
@ Use a separate letter for all correspondence. 
@ Please allow 10 - 14 days for mail delivery time. 


DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 
Please print all information requested. 
Be sure you list the correct HEATH part number exactly 
as it appears in the parts list. 
If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% ($1.00 
minimum, $5.00 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclosed $ 

If you prefer COD shipment, check the COD box and 
mail this card. COD [] 


NAME 
ADDRESS 
CITY 
STATE 


The information requested in the next two lines is not required 


when purchasing nonwarranty replacement parts, but it can 
help us provide you with better products in the future. 


Model # Invoice # —_. 


Date Location 
Purchased ——— es Purchased 


TOTAL AMOUNT OF ORDER 


SENOTO: HEATH COMPANY 
BENTON HARBOR 
MICHIGAN 49022 
ATTN: PARTS REPLACEMENT 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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Copyright © 1977 
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Detail 10A 


PICTORIAL 10 
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VERTICAL 2V/CM ass 33% MODULATION 
HORIZONTAL .SMSEC/CM rl Eee pees {Et eererr VERTICAL .1V/CM 
HORIZONTAL .2MSEC/CM 


OUTPUT CONTROL 
MAXIMUM CLOCKWISE 


AC POWER 
i+ AND BATTERY 
=°Y CONNECTIONS 


TUNE AND RANGE MAXIMUM 
COUNTERCLOCKWISE 


MODULATION OFF 
SCHEMATIC OF THE @)SW1 1328 Cc VERTICAL 1V/CM 
ms S312) 1 
me ® am 7—Di0-32 HORIZONTAL 2\SEC/CM 
peer HEATHKIT BR SA -E3e-10 TUNE AND RANGE MAXIMUM 


ee ee ee ee RF OSCILLATOR COUNTERCLOCKWISE BR ara sal 
MODEL !IG-5280 


+9V POWER SUPPLY 31-0 


; 


ee ee es ee eae | ee. 
+9A +98 | 1. RESISTORS ARE 1/2 WATT, 5%, UNLESS OTHERWISE NOTED. 
| 2, RESISTOR VALUES ARE IN OHMS (K=1,000, M=1,000,000). 
| 3. CAPACITOR VALUES ARE IN UF, UNLESS OTHERWISE NOTED. 

vaetae ge Ssw3 Seah | 4.7 DENOTES CIRCUIT GROUND. 

Orage ie l | 5 DENOTES A DC VOLTAGE MEASURED FROM THE POINT 
| I ON/OFF ON/OFF INDICATED TO GROUND WITH THE FOLLOWING CONDITIONS; 
| @) A, RANGE SWITCH (SW1) MAXIMUM COUNTERCLOCKWISE. 
I | B. TUNING CAPACITOR (C12,C13) MAXIMUM 
| hal fo} BATTERY ONLY COUNTERCLOCKWISE. 
| POWER CONNECTIONS C. AF AMPLITUDE MAXIMUM COUNTERCLOCKWISE, 
| i aL D. MEASUREMENTS MADE WITH A HIGH IMPEDANCE 
Z ov = ov | VOLTMETER, 
| | 6.[_] DENOTES A CIRCUIT BOARD CONNECTION. 
| 5, i | 7.) DENOTES OTHER CONNECTIONS, 
Le  RINOTES DUMMY LUeS USED FOR GIECTRIGAL THE POINTS. 


9. SW1,AR SHORTS ALL UNUSED COILS TO GROUND, 
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CONVERTER CIRCUIT IF AMPLIFIER DETECTOR AUDIO AMPLIFIER 
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PICTORIAL 18 


PREPARE EACH TEST LEAD AS FOLLOWS: 


(A)REMOVE THE INSULATION FROM EACH END 
OF THE TEST LEAD AND TWIST TOGETHER 
THE FINE WIRES. 


(B) INSERT THE 3/4" BARED WIRE INTO THE 
BANANA PLUG. BEND BOTH WIRE ENDS 
FLAT AGAINST THE PLUG BODY. 


INSULATOR 
(USE RED INSULATOR WITH RED WIRE AND 
BLACK INSULATOR WITH BLACK WIRE.) 


eas PLUG 


| 


INSULATED WIRE 


PHILLIPS SCREWDRIVER 


PLACE THE BANANA PLUG ON A SMALL 
PHILLIPS SCREWDRIVER (OR SIMILAR TOOL) 
AND PUSH THE INSULATOR OVER THE BANANA 
PLUG AND WIRE UNTIL THE INSULATOR SNAPS 
INTO PLACE 


1/8" 


Detail 10C 


(C) INSERT THE OTHER END OF THE TEST LEAD 
INTO THE ALLIGATOR CLIP. SOLDER THE LEAD, 


Lao 
PELL 
IX 


SOLDER 


Detail 10B PICTORIAL 11 
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RANGE 


FREQUENCY 


Selects RF frequency bands A through E. 


Selects and indicates the RF frequency. 


HEATHHERIT REF OSCILL/ATOR MODEL 1G-5280 


RF is a 
IPLITUDE OUTPUT 


aes 


— >. 1000 \, 
OUTPUT AMPLITUDE OFF 


6 6 


% MODULATION 


AF (Modulation switch) OFF/ON 


Turns AF oscillator off and on. 


AF AMPLITUDE 


Adjusts modulation depth and 
AF Output signal level. 


MOUNTING 
PLATE 


CONNECTOR 
SHELL 
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INSET #1 


INSET 


MOUNTING 
E 


6-32 x 3/8" 
SELF-TAPPING 
SCREW 


FRONT PANEL 


GROOVES 


' 
| ABINET 
GROOVE , 
o 
ee | 


—_ 


iN 


, BATTERY 


CONNECTOR 
RETAINERS 


CORD STORAGE 
COMPARTMENT 
6-32 x 1/2" 


© screw 


CABINET 
BOTTOM 


Detail 17B 
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Detail 17C 
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IN BOOKLET part of 08-4057 


ICTORIAL 
| 
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Copyright © 1977 
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All Rights Reserved 
Model IG-5280 ___ Printed in the United States of America 


OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR . OVERSEAS CUSTOMERS Stt TUUn viomm@eron 


CUSTOMER SERVICE 


REPLACEMENT PARTS 


Please provide complete information when you request re- 
placements from either the factory or Heath Electronic Cen- 
ters. Be certain to include the HEATH part number exactly as it 
appears in the parts list. 


ORDERING FROM THE FACTORY 


Print all of the information requested on the parts order form 
furnished with this product and mail it to Heath. For telephone 
orders (parts only) dial 616 982-3571. If you are unable to 
locate an order form, write us a letter or card including: 


@ Heath part number. 

® Model number. 

© Date of purchase. 

@ Location purchased or invoice number. 

e Nature of the defect. 

© Your payment or authorization for COD shipment of Hee 
not covered by warranty. 

Mail letters to: | Heath Company 

Benton Harbor 

MI 49022 

Attn: Parts Replacement 


Retain original parts until you receive replacements. 
Parts that should be returned to the factory will be listed 
on your packing slip. 


OBTAINING REPLACEMENTS FROM 
HEATH ELECTRONIC CENTERS 


For your convenience, “over the counter” replacement parts 
are available from the Heath Electronic Centers listed in your 
catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from a 
Heath Electronic Center. 


TECHNICAL CONSULTATION 


Need help with your kit? — Self-Service? — Construction? — 
Operation? — Call or write for assistance. you'll find our Tech- 
nical Consultants eager to help with just about any technical 
problem except “customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


© The Model number and Series number from the blue and 
white label. 

© The date of purchase. 

@ An exact description of the difficulty. 

e Everything you have done in attempting to correct the prob- 
lem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other infor- 
mation you think might be helpful. 


Please do not send parts for testing, unless this is specifi- 
cally requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek — please be 
sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are alsu available for tele- 
phone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) : 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, sup- 
ply a copy of the invoice or sales slip. 


If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


e Your name and address. 

® Date of purchase and invoice number. 

® Copies of all correspondence relevant to the service of the 
kit. 

e A brief description of the difficulty. 

e Authorization to return your kit COD for the service and 
shipping charges. (This will reduce the possibility of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color televi- 
sion picture tubes, as these are easily damaged in shipment. 
Do not include the kit Manual.) Place the equipmentin a strong 
carton with at least THREE INCHES of resilient packing mate- 
rial (shredded paper, excelsior, etc.) on all sides. Use addi- 
tional packing material where there are protrusions (control 
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place 
this carton in another one with 3/4” of packing material bet- 
ween the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on at least two sides. Re- 
member, the carrier will not accept liability for shipping dam- 
age if the unit is insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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HEATH GOMPANY + BENTON HARBOR, MICHIG 
THE WORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM 
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